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"Do It Electrically” Is Keynote of New~tathes 
With greater flexibility as a main objective, Monarch 
Machine Tool Company has gone “whole hog” on electri- 
cal solutions to their design problems. 


Seven Ways to Use Selenium Rectifiers. é : Sry 6 


How familiar are you with theif ‘Use as circuit @jemnents, 
arc suppressors, and voltage , doublers? 


—_ «i ) é 
“Cushioned” Power—Through the Eddy Current Clutch 


Its basic magnetic principles can ‘BeGnterpreted i in many 
forms, from variable-speed drives to motoring dynamo- 
meters and magnetic type brakes. 


An Elastic Material with Thermal Stability? 
Silicone rubber’s flexibility from -70 F up to 520 F and 
maintained electrical properties may be the answer to 
your tough gasketing problems. 


Generator-Motor Loads Matched to Diesel Output 
The ingenious system of electro-hydraulic control worked 


out on the Army’s new electric-drive tank has much 
broader design implications. 


Today's Product Designs New Materials and Parts Manufacturers’ Literature 





Industrial Highlights Technical Shorts Guide to Buying 


For Complete Contents, See Page S | 


Ce dl ae ee 





here there is Horsepower... 


There ts 
Wire 


Belden 


WIREMAKER FOR 


INDUSTRY 


There are ten thousand hurdles that horsepower 
has mastered. Harnessed horsepower counts 
shipping cases or molecules; it integrates com- 
plicated mathematical problems; it assists in 
healing the sick; it even stoops to pick up and 
magnify the song of the goldfish. 


Only during the last half century has man mas- 
tered horsepower and come of age electrically. 
Such strides have only been made possible 
through the collaboration of the wiremakers in 
making available the wide variety of products— 
from fine filaments to heavy cables. Belden Man- 
ufacturing Company has grown through this 
same period—and has been foremost in pioneer- 
ing specialized wires that harness horsepower. 





In the old days, on the railroads, a ball was used to 
signal the trains. A high ball meant “Clear track— 
full speed ahead.” 


Today, other balls give the go ahead sign—this 
time, to industry. We speak of the tough, forged steel 
balls in New Departure ball bearings. 


Because these famous precision-made bearings are ball bear- 
ings, they give industry many advantages. New Departure ball 
bearings take heavy loads from any direction with a single bearing. 


They support parts mounted in any position—hold them 
permanently in place with extreme accuracy. They permit higher 
speeds and faster production. They say—to all of industry—“‘Full 
speed ahead.” Write for your copy of the free booklet, “Why 
Anti-Friction Bearings.” 


nothing rolls like a ball 


orged steel 
BALL BEARINGS 


3464 
6 VITAL ADVANTAGES 


e Higher speeds e Simplified design « Lower maintenance costs 
e Greater accuracy e Everykindofload e Less friction — less wear 
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No matter what your design application, the 
motor selected must be chosen to meet the operat- 
ing requirements peculiar to the application. There- 
fore, full consideration should be given to the motor 
during the design of the product which it is to oper- 
ate. Space requirements of the properly chosen 
motor can then be anticipated in the final design. 


Designers of all types of equipment have long 
relied on Bodine motors where only fractional horse- 
power is needed but where reliability is of extreme 
importance. Many Bodine motors have been chosen 
for applications where maintenance attention is eith- 
er infrequent or completely lacking, since they have 
proved their ability to operate for long periods of 


time without failure. 


Bodine fractional horsepower motors, either with 
or without reducers, provide long, dependable serv- 
ice because they are carefully constructed to pre- 
cision standards. If you have a design problem 
involving fractional horsepower motor drive, ask 
Bodine engineers for their suggestions. Bodine Elec- 
tric Company, 2256 W. Ohio St., Chicago 12, Illinois. 


SUCTION AND ETHER PUMP 


Operation of Gomco suction and ether pumps 
is an example of the choice of Bodine motors for 
applications requiring absolute dependability in 
service. These anaesthetic pumps must provide 
unfailing performance during surgery. The use of 
Bodine motors in both the small, portable units 
and the larger cabinet models is an indication of 
their proved reliability. 
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BODINE HORSEPOWER MOTORS 
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The story of development of electric drive and control for machine tools, chosen instead 
of hydraulic, and their application in a line of semi-automatic metal-turning machines. 
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There’s a PARANITE Wire or Cable 


to meet every industrial need! 






Types R-RH—RW 









RUBBER AND BRAID 





Architects, industrial engineers and electrical contractors specify 








Params for all safe, dependable wiring. They have learned from | Types T—TW 
experience that there is a distinct margin of quality in Paranite. :; 

For every bit of Paranite wire or cable is made under the watchful —_— a 
eye of SQC— Statistical Quality Control! Nothing is left to chance THERMOPLASTIC 






—scores of. tests, graphs, measurements, figures and figures— by 






columns and rows of columns—are drilled and marshalled by our 
statisticians; are compiled and analyzed while the individual Dreadnaught Cable 
operations are still in progress....With our goal set high and 
Statistical Quality Control guarding each individual operation, 
you can confidently recommend and use Paranite wires and cables 








for every industrial need! 


IF IT’S PARANITE IT’S RIGHT fewer Willing Pentathe 


So PARANITE WIRE AND CABLE 


oy Division of ESSEX WIRE CORPORATION 
Sonu FORT WAYNE 6, INDIANA 








YOUR PARANITE DISTRIBUTOR CAN HELP SOLVE YOUR PROBLEMS 
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TOBE TYPE TRS 


THuese SPECIFICATIONS — the 
standards to which Tobe Type 
TRS capacitors are built — 
certify the ability to sustain 
high transient voltages and 
temperatures in transmitting, 
timing, and filter circuits. 


A wide versatility of mounting 
provisions, capacitance ratings 
ranging from .03 to 50 Mfd., 
voltage ratings from 600 to 6000 
volts d-c, permit you to match 
capacitor components exactly 
to your requirements. 


| 


600 V. 
b-C 





1000 V. 
0-C 






1500 V. 
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2000 V. | 
b-C 


2 | 

3| | | | 

7} 2501 | 14| 3001 | 14| 4001 | 18) 6001 
| 12} 2502 15| 3002 | 19 | | 

16| 2504 | 20] 3004 | 22! 
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Winding: non-inductive. 
Impregnation: mineral oil. 


Case: tinned, lead-coated steel, 
squeeze-seam_ type, hermetically 
sealed. 


Terminals: brass studs with No. 
10/32 threads; molded phenolic or 
glazed porcelain bushings: shake- 
proof solder lugs furnished. Metal- 
to-glass sealed terminals when 
specified. Oil-proof gaskets between 
all adjacent surfaces in assembly. 


Capacitance Tolerance: 10%, 1 Mfd. 
and over; 20% below 1 Mfd. 

67F to 185F. 
Markings: type, voltage, capacitance, 
and terminal identification ink- 
stamped on case. 


Operating Temp.: 









2500 V. 
b-C 






3000 V. 
b-C 






















4000 V. 6000 V. 








Cases 1-4 D = 13/16" Pox 
Cases 5-10 D=1%" I 
Cases 11-222 D=1%" F= 


22 












CASE DIMENSIONS — Inches 


a B c 
Size Width Thickness Height 
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*Mtg. ctrs. 4% x 3% inches, except hook- 
type mtg. ctrs. are 4" x 3%". 


Specify mounting provision by 
adding suffixes to type numbers: 
For flange-type hook bracket 
add ‘“‘F’’; for adjustable wrap- 
around bracket add ‘‘U’’; for 
“a.” 
(Example: TRS-601-H.) Perma- 
nent feet, giving same mounting 
adiustable wrap- 
around bracket, and adding '."’ 
to height, can be furnished. 
(Add suffix ‘‘P”’ to type number.) 


>? 


hook-type bracket add 


centers as 


All mountings except type ‘‘T 


permit either upright or in- 


verted installation. 


Mounting holes in types “‘F,”’ 
“Pp.” and “U,” clear No. 10 
Type “SH” lugs are No. 


screw. 


10/32. 





— 


—_——— 









%S 

. N 

4 \ 
aa Tea 


Where Cae Deognd m Clee Controls 





BLUE MEANS 


OE 


In resistors, rheostats. relays and other electric con- 
trols, the distinctive blue identifies Ward Leonard 


“result-engineering’’. 


FREE BULLETINS on “Result-Engineered” Relays 
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Offices in principal cities of U. S. and Canada 


WARD LEONARD 
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GEARS: Precision molded 
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Semenoick + Stoller 
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Silent and tough, NYLON gears give better performance and save 
thousands of dollars in certain applications requiring large quantities. 
When the Aerequipt Corporation of Mt. Vernon, N. Y. 

changed from Brass to Nylon for the Spur gears shown above, they gave 
the production problem to Atlantic of New York which molded 

them within maximum tolerances of .002”. 


This is a typical example of Atlantic’s skill in precision molding. 


— ATLANTIC PLASTICS, INC. 


OF NEW YORK 
132-23 FORTIETH ROAD, FLUSHING, N. Y. “Here dwells ingenuity’ 


ELECTRICAL MANUFACTURING 





ETAL-JOINING METHODS 


Approximately 20 percent of all production costs in 
American factories can be attributed to metal-joining. 
So, here is an important operation to examine for 
possible application of improved production equip- 
ment and methods. 


Westinghouse manufactures most types of metal- 
joining equipment—and has gained the experience of 
applying this equipment in a wide range of industries, 
as well as in its own manufacturing operations. W hat- 
ever your metal-joining problem, Westinghouse can 
provide the right equipment and methods to perform 
nearly any job. 


On the next two pages are-examples of seven proved 
production methods, already working in many plants. 
Any one of them may help you turn out your products 
better... faster... cheaper! 


FOR EXAMPLE... If you assemble small parts in your plant: 
1. Must you increase production and cut costs in joining sheet metal? 


2. Do you need a mass-production method of joining small but heavy metal 
pieces of uniform sizes? 


. Are castings slowing down your production . . . by slow deliveries, rejec- 
tions, weight or bulkiness? 


. Do you need a quick and cheap method of joining copper or copper- 
alloys without the use of flux or acid? 


For answers to questions like these. . . turn the page 
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PLANTS IN 25 CITIES . OFFICES EVERYWHERE 





Iuesipere tase PROVED METAL- 


TO CUT COSTS, SAVE TIME, 


Resistance Welding, with synchronous 
precision timing, saved $100,000 a year 
... for a manufacturer of metal cabinets. 
It eliminated 600 tons of steel, 10,000 
man-hours, 3,000 pounds of — 
rod ... permitted use of lighter stoc 
without impairing strength or tolerance 
... reduced scrap losses. Synchro-trol, 
a new Westinghouse resistance welding 
electronic control, offers similar ad- 
vantages. (Write for Resistance Weld- 
ing Hint No. 1 and B-3830.) 


$85.00 savings per unit by A-C Arc Welding . . . when Electric Furnace Brazing cut factory costs 52% on this 
this company switchéd from casting cylinder heads to pump muffler by brazing separate baffles to the outer 
welding them of 34” boiler plate. Results: better, shell, instead of casting the unit as a single piece. (For 
stronger cylinder heads . . . and 200 pounds of weight equipment details, write for descriptive data DD-28- 
eliminated. (For more information, write for B-3548.) 140, 28-450, 28-460.) 





















| JOINING METHODS 


IMPROVE PRODUCTS 























Here are seven examples of metal-joining that 
have helped make products better, faster, cheaper. 
Each is a potential cost-cutter for you. For more 
detailed information on any of these metal- 
joining methods—call your Westinghouse office. 
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a assembled and brazed into 6 > _ 

F eed by induction heating - 2 Se 
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chee to complete one assembly of 

minutes 





Phos-Copper joints improved pressure resistance 
of joints as shown by this pressure test photo. The 
joints between the bronze caps and copper tube 
were still tight and sound when the tube burst at 
2,200 psi. (Write for B-3201.) 
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Automatic Welding and work handling equipment 
. . . in motor manufacture reduced frame size 35% 
... increased power capability 116% per pound... ' 
tripled production. For further information, call 

| 


your nearest Westinghouse office. 


FOR MORE PRODUCTIVE POWER...LOOK TO 


HERE'S THE COMPLETE 





PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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R. F. Heating Generators are 
built in ratings of 5, 10, 20, 
50, 100 and 200 kw for induc- 
tion heating. Work handling 
equipment available for all 
metal-joining applications. 


D-C Flexarc Welder... Single 
operator, portable or sta- 
tionary motor or engine-driven 
sets. Available in maximum 
ranges up to 200 amp, 300 
amp, and 400 amp. 


Electric Furnaces — 20 models 
for brazing and heat-treating 
metals. Five basic types of 
gos atmosphere generators 
also available, providing nine 
varieties of gases. 


A-C Arc Welders range from 
100 to 2,000-ampere capaci- 
ties to handle everything from 
lightweight, mass-production 
welding to heavier structural 
and fabrication welding. 


Resistance Welding Con- 
trols ... SYNCHRO-TROL and 
WELD-O-TIMER . . . available 
for synchronous and nonsyn- 
chronous operation. Combina- 
tions to meet special needs. 


Phos-Copper is manufactured 
in rod, ribbon and special 
shapes which are particularly 
useful in torch, resistance, 
furnace and induction brazing. 
For copper alloys only. 


A-C Automatic Welding 
Heads—feed electrodes to 
the work continuously at an ac- 
curately controlled rate. Unit 
automatically starts and stops. 
Ideal for mass production. 


Electrodes and Accessories 
...@ complete range of elec- 
trodes for every type of weld- 
ing, and all accessories need- 
ed—for both machine and 
operator. 


Solder Pots ... 10-pound and 
50-pound solder capacity. 
3-heat snap switch (on 10- 
pound size) with temperature 
range up to 950°F. Fully 
insulated. 
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APPLICATION ENGINEERING 


Westinghouse Application Engi- 
neering Service is available to help 
solve metal-joining problems in 
your plant. Broad industrial experi- 
ence gained in our own and custom- 
ers’ manufacturing operations is 
yours for the asking. 


RESEARCH 


The scope of Westinghouse re- 
search reaches into every industry. 
Wherever power is used and dis- 
tributed, this research has played 
an important role in doing jobs 
better, faster, cheaper. Westinghouse 
research facilities are available at 
any time to help you use new pro- 
duction tools and apply scientific 
knowledge in finding practical so- 
lutions to production problems. 


TRAINING MATERIAL 


Westinghouse training material 
covers instruction courses in such 
subjects as electronics and resist- 
ance welding, radio-frequency heat- 
ing and arc welding. It also includes 
everyday help in all phases of the 
operation and maintenance of 
modern electrical equipment. This 
help is available in the form of 
printed literature and training films. 
Ask your Westinghouse office for 
full information. 


MAINTENANCE 


A nationwide organization of 34 
Westinghouse Manufacturing and 
Repair Plants offers speedy, effec- 
tive help on all types of electrical 
service and repair. A skilled staff of 
specialists, available through your 
near-by Westinghouse office, is 


ready to help you at any time. 
J-90569 


Westinghouse Electric Corporation 
P. O. Box 868, Pittsburgh 30, Pa. 


Please send me more information on the following products: 
—___D-C Welding 
____Automatic Welding 


__R. F. Heating ____Electric Furnaces 


___Resistance Welding Solder Pots 


—_—A-C Welding —__— Electrodes and 


____Phos-Copper 
Accessories 
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COMPOSITION 
Non-Plastic Sg. Wit Thiele eae’ eee ae Zircon (ZrOz* SiOz) 
Plastic... . ots ee vs.» «Clay (AlgO3° 251O2*2H20) 


Fluxing . . . . . . . Compounds of CaO, MgO, BaO, SrO 


MECHANICAL, THERMAL & PHYSICAL PROPERTIES 


Specific Gravity gm/ec 1. +... ee ee ee 3.68 
Absorption%..... VRE aes Sin euene 0.0 
Serene re ere. x ks OO 8.0 
Coefficient Linear Thermal Expansion 20-700° Cx 10-6 4.9 
» Safe Operation Temp. °C... 2... ee ees 1050 
Thermal Conductivity cal/cem?/cm/sec/°C ..... 0.0117 
Tensile Strength #/in? se ee 12 700 
Compressive Strength #/in?....:....... 90 000 
Transverse Strength #/in?.. 2.2.5 ...... . 25 000 
Modulus of Elasticity #/in? .......... 24 000 000 


Thermal Shock Resistance ............ . . Good 


_ ELECTRICAL PROPERTIES — 
Power* Factor at 1 Megacycle ..... . . 0,0010-0.0014 


Dielectric Constant. oi i kk ste ee ee 
i SS Kh te a ee oe eS . « - 0.009-0.013 - 
» Dielectric Strength Volts/mil.. 2.2... 5.4... + 290 
Relies Ohno. 25 5: oe a SR « ¢heggo” 


Te Vale i eee ve tee FOO 


*Power factor and Dissipation Factor ore synonymous 
for valves in the range cited in this report. 
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TITANIUM ALLOY MANUFACTURING CO 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 





IRCON PORCELAIN 





* The Titanium Alloy Manutacturing Company 
are producers of the zircon and double zir- . 
conium silicates used in the manufacture of 
these porcelains. For samples, see your por-.. 
celain supplier. 






















ZIRCON PORCELAIN has primary 


usage in applications requiring a 


material of low electrical losses 


Radio, radar and miscellaneous , 
high frequency equipment are ' 
specific examples. Zircon Porcelain ' 
is also ideally suited for low- 

frequency, high voltage insulation 4 ) i 
where highest mechanical strength ; | | 


or thermal shock resistance ts re- 
quired. In both cases, it proves 
effective at normal and elevated 


temperatures. } 
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© had metal problems... 


INCO gave ‘em the right metal 


Maybe Knapp-Monarch’s difficulties weren’t any 
tougher than yours. 


Some metals, they found, do only one part of a job. 


Some, for example, are rustproof... but lack cor- 
rosion resistance. Others have strength... but heat 
weakens them. Still others are hard to solder. Or too 
costly to be practical. 


Getting the one right metal 


That’s where INCO Nickel Alloys step into the picture. 
In these quality metals, K-M designers find exactly the 
combination of properties they seek. 


For the Inco Nickel Alloys are all strong...tough 
... hard ...rustless. 


All resist high temperatures ... corrosion ... wear... 
fatigue. 


“Plus” properties 


In addition, each has at least one individual, extra 
characteristic. “K”* Monel, for instance, has good 
spring properties, greater strength and hardness than 
regular Monel. It is also non-magnetic. “KR”* Monel 
has most of the advantages of “K” Monel plus in- 
creased machinability. 

If you are designing or making quality products, 
you'll want to know more about metals like these. 
Inco Technical Service is ready to work with you — 
and for you—on problems. No fee or obligation. Just 
write them at the address below. 

And one last, important point: Often there’s no 
added cost when you switch to Inco Nickel Alloys. 
For most jobs, the parts you need can be readily fab- 


ricated from economical strip or wire stock. 
*Reg. U.S. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL STREET, NEW YORK 5, N.Y. 


NICKEL Ald, ALLOYS 


“K"* MONEL « 
“S” *MONEL + INCONEL’ "- WICKEL + “L”* NICKEL - “Z”* NICKEL 


“R”"* MONEL « “KR” * MONEL 


TEMPERATURE CUT-OFF FUSE BLADES. In the Knapp- 
Monarch Tropic-Glo Room Heater, these are made of 
spring temper “K” Monel strip. Tensioned away from 
each other, the blades are soft-so:dered, will separate 
and open the circuit under abnormal temperatures. “K” 
Monel resists corrosion, solders readily, retains spring 
tension. 


4K” MONEL 
| BREAD-CARRIER 


FOR THEIR POP-UP TOASTER, K-M relies on a main 
bread-carrier spring of corrosion-resistant ‘““K” Monel to 
retain its spring tension at temperatures up to 475° F. 


SPRING TEMPER “K” MONEL serves as a tension spring 
for the contact adjusting screw used to calibrate temper- 
atures in Knapp-Monarch Heating Pads. During assem- 
bly, the “K” Monel blade holds securely, and prevents 
possible changes in thermostat calibration. 


PREVENTS OVERHEATING AND DAMAGE. A limiting 
thermostat in the K-M Vaporizer holds temperatures at 
a safe level. Further protection is afforded by a “K” 
Monel contact spring tensioned against the terminal pin. 
Excess heat causes the contact to open, thus cutting off 
current. (Photos and diagrams courtesy of Knapp- 
Monarch Co., St. Louis, Mo.) 
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DESIGNING GASKETS TO REDUCE COST 


FIGURE 3 


Simple gaskets cost less yet often perform as well as complex molded parts 


The most economical gasket has the least volume of 
material and the simplest shape consistent with ap- 
plication requirements. 

To realize this ideal fully, joint design should be 
simple mechanically. Frequently such design simpli- 
fication will permit the economic use of materials that 
offer longer life and a better safety factor. An example 
of progressive development in this respect is provided 
by an equipment manufacturer who first used a cork 
composition gasket. 

That first gasket necessarily was bulky in cross sec- 
tion (Figure 1). To reduce flange size and at the same 
time improve gasket life, one of Armstrong’s cork- 
and-synthetic-rubber gasket materials was tried (Fig- 
ure 2). This gasket cost about the same as the cork 
gasket because its relative volume was much less. 

Then a change in the fluid to be sealed barred the 
use of any material containing cork. To meet the new 
service condition, Armstrong developed a_ special 
straight synthetic rubber compound. The joint was 
then redesigned (Figure 3) and the new compound 
tried in the form of molded rings. These rings sealed 
well, but their cost was high. Next an extruded piece 
was used with ends skived and cemented. This, too, 
provided an effective seal; but cost, while less, still 
was too high. 

A final solution then was found by using a simple 
lathe-cut ring made of the same synthetic rubber ma- 


SEND FOR FREE BOOKLET. For specifi- 
cation and application data on Arm- 
strong's more than 50 resilient sealing 
materials, send for a free copy of the 
latest edition of ‘‘Gaskets, Packings, 
and Seals," twelve pages of helpful 
information, Address Armstrong Cork 
Company, Gaskets and Packings De- 
partment, 9505 Arch St., Lancaster, Pa. 
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terial, square in cross section (Figure 3). Gasket cost, 
of course, was greatly reduced, yet a perfect seal was 
maintained. 

There are many applications in which simplification 
of gasket shape can lead either to significant cost re- 
duction or to improvement in safety and service fac- 
tors. Thus the expense of molding or cutting intricate 
gaskets is avoided, as well as the extra cost of machin- 
ing joints in special forms. 

The possible use of a square-section gasket should 
be considered even where requirements inherent in 
the unit itself prescribe rounded or specially shaped 
joint surfaces, such as the rolled lip of a sheet metal 
case. Ordinarily a square or rectangular rubber or 
cork-and-rubber gasket will deform sufficiently under 
pressure to effect a tight seal. 

We suggest that you discuss your sealing problems 
with an Armstrong representative while your designs 
still are in the development stage. Methods and ma- 
terials that he may suggest may help to further sim- 
plify construction and reduce costs. In addition, he 
can supply samples for your experimental use. Call 
or write the Armstrong Industrial Division office 
nearest you. 

If you prefer, send drawings and details to us 
for review. You'll find our recommendations 
unbiased and keyed to good current gasket- ® 


ing practice. 





ARMSTRONG 'S 


GASKETS - SEALS - PACKINGS 


Cork Compositions J Cork-and-Synthetic-Rubber Compositions 
Synthetic Rubber Compounds 7 Cork-and-Rubber Compositions 


Fiber Sheet Packings ° Ctl: Mee le e Natural Cork 
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simple con- 
trol arrange- 


\} Single-break for ments, also 


contact staggered 
contact ar- 
rangements. 


Two single- single-pole, 
break con- for double- 
tacts, center throw ar- 
connection rangements. 


single-pole, 
Two single- single-throw 
break con- for with double- 
tacts, in break inter- 
series rupting 

capacity. 


Two single- 
break con- 

tacts, sep- (for 
arate connec- 
tions 


two-pole, 
single-throw 
arrange- 
ments. 


Three single- 
break con- ; 
tacts, com- /0 
mon connec- 
tion 


opening and 
closing a de- 
vice with one 
circuit. 


ONE SWITCH 


... with more than 7000 uses 


For applications up to 600 volts, 20 
amperes — from ON-OFF to complicated- 
sequence switching — you can get an 
“exactly right’ switch for any applica- 
tion, easily, quickly and economically. 


Imagine a control and transfer switch made up of 
standard parts, yet so flexible in its application 
that designers have used it in more than 7000 dif- 
ferent arrangements! That's the G-E Type SB-1 
switch. 

For ordinary control jobs, you specify the or- 
dinary type. On highly specialized. applications, 
you still benefit from standardization. By using 
standard cams, contacts, fingers and other ¢parts, 
we build you a “custom-made” switch to control 
practically any sequence of operations and at the 
price of a standard unit. 

G-E control and transfer switches are designed 
and built for extra reliability and long service life. 
Important construction features are silver-to-silver 
contacts, anti-arcing barriers between adjacent 
Circuits, sturdy Textolite face plates, and attractive 
switch handles.‘ For complete details and contact 
possibilities, check Bulletin GEA-1631E. 


For Extra Heavy Duty Service! 


When you need a control switch to perform many 
thousands of repetitive operations per week, use 
a unit that has extra strength “built in” — G. E.'s 
master control switch, Type SB-9. Steel mills like 
the way it stands up to heavy circuit control jobs. 
Every part — contacts, gears, shunt connections, 
even handles are made extra strong to resist wear. 
Ask for Bulletin GEA-4114. 


GENERAL @ ELECTRIC 
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ELECTRICAL MANUFACTURING 
















































a EE 





















ao) ae > 


TIMELY HIGHLIGHTS ON @B) propucts 


High Speeds... 


MADE EASY! 





Many grinding and woodworking machines, as well 
as portable hand tools, have high-speed motors which 
require trequencies above the regular power supply. 
G-E induction frequency converters will supply 120, 
180, 240, 360 and 420 cycles for these jobs. The con- 
verter is designed for constant excitation from a poly- 
phase a-c supply and may be furnished alone or in 
combination with a driving motor. Ask your nearest 
G-E office for further information on induction fre- 
quency converters or frequency converter sets. 


Tells pound-feet... 


WITHOUT CRADLING! 


This G-E electromag- 
netic torque meter is 
surprisingly easy to 
use. You simply couple 
the shaft unit between 
the load and the driv- 
ing unit, start the ma- 
chine, .and take your 
readings. Cradling the 
load or fussing with 
scales is unnecessary. 
The meter measures torque directly without absorbing 
power from the load. This instrument consists of a 
shaft unit, oscillator, power unit, and indicating de- 
vices. Absolute accuracy within plus or minus 1 per 
cent of full-scale reading is provided. Check Bulletin 
GEA-4441A on coupon. 


Better Welders... 


TRAINED FASTER! 


The war years proved 
the value of visual em- 
ployee training meth- 
ods. Output climbed, 
rejects dropped. Now 
G. E. has produced a 
“new full-color sound 
movie that illustrates 
by animated sketches 
© the principles and uses 
of three types of resistance welding — spot, projection, 
and seam. More than 100 applications are shown in 
fifteen different industrial plants. Accompanying the 
film is an interesting bulletin which reiterates the key 
points made in the film. The film, part of G.E.’s MORE 
POWER TO AMERICA program, is available for 
loan without charge from your local G-E office. 
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POSITIONS 
MADE CLEAR 


-ee-from remote stations! 





Thousands of military aircraft found one or more 
uses for G-E position-indicating equipment. Many of 
the jobs called for high accuracy and complete re- 
liability in remote transmission of position signals. 
Now G. E. believes that industrial designers can take 
advantage of this wartime development. To that end, 
our engineers are ready to help you investigate ap- 
plication possibilities on your machines, large or small. 

One of the new position-indicating. arrangements 
perfected by G. E. is a d-c selsyn three-wire system. 
Transmitters will operate in an ambient temperature 
range from —85 F to 158 F and are weather resistant. 
Indicating instruments are available in two standard 
sizes — 17-inch dial with 1 or 2 pointers and 23-inch 
dial with 1, 2, 3, or 4 pointers. Dial markings are made 
to meet your requirements. 

A single d-c selsyn indicating system consumes 
about 2 watts at either 12 or 24 volts. Any reasonable 
lead length may be used. Two indicating instruments 
can be operated from the same transmitter. Bulletin 
GET-1304 is a comprehensive application manual 
you'll find extremely helpful. Check it on the coupon. 


TO GENERAL ELECTRIC COMPANY 
Section A668-54, Schenectady 5, N. Y. 


Please send me the following information: 


____GEA-1631E (Control and 
transfer switches) 
__.__GEA-4114 (Master control 
switches) 
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_____GET-1304 (Position-indica- 
ting system manual) 


CONSULT YOUR SWEET’S! You'll find “everything electric’ for 





machinery manufacturers in the General Electric section. 
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Investigate the low-cost 
high-speed application of 
oltre Mel peal Mmee | eri acela 


MEYERCORD 


see eS 


Easy-to-use solvents or ce- 
ments are specified when 
required. Meyercord re- 
search has developed De- 
cals resistant to acid, petro- 
leum products, alkali, alco- 
hol, abrasion, temperature 
extremes and: moisture. 
Can be used on rough, 
smooth or crinkled surfaces, 
flat, concave or convex. 


Meyercord Decal name- 
plates are vibration-proof, 
eliminate protruding edges 
and sharp corners, require 
no screws or rivets for ap- 
plication. Meyercord De- 
cals are durable, washable, 
and can be produced in 
any size, colors or design. 
Popular water methods 
permit fast application. 


Meyercord Decals offer a 
new efficiency in product 
identification. Years of ex- 
perience in setting up high- 
speed production lines for 
the application of Decal 
nameplates have de- 
veloped many new and 
different techniques, which 
are now available to 
Meyercord customers. 


Billions of Meyercord De- 
cals are in use throughout 
the world. They provide a 
colorful, highly legible, per- 
manent and easy method 
of applying any product 
identification, operating in- 
structions, patent data, lu- 
brication guides, and wir- 
ing diagrams. They save 
time, labor, and materials. 


Over fifty years of actual 
use has demonstrated that 
genuine Meyercord Decals 
retain their color and legi- 
bility for years without 
cracking or peeling. There 
is no commercial surface 
known for which Meyercord 
engineers cannot design a 
Decal for complete and 
perfect surface adhesion. 


Technical consultation and 

designing service is avail- 

able on request. Address 
inquiries to Dept. 7-5 
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STOREHOUSES... 
for BOTTLED LIGHTNING | 


Check these advantages |} Man-made lightning flashes for high-speed photography, 


of SUPEREX* display signs, traffic and marine beacons, airport signals, 
Discharge Capacitors and a host of other electronic pulsed lighting applications, ) 
all have their heart in the discharge of capacitor-stored 
V RATED FOR DEPENDABILITY energy through a flashtube. 


EXCELLENT ENERGY-STORAGE = . ; ; 
TO WEIGHT RATIO Pulsed lighting, capacitor-discharge welding, and all other 


, energy-storage applications where dependability is a 
BUILT FOR THE APPLICATION 


Disa Meariy, tetemed toatl must are the fields in which Solar SUPEREX* Discharge 
Low inherent inductance Capacitors stand supreme. 
Special construction t ; oe ok ; 
chimenaitieliens ia You'll find preferred listings, with dimensions, complete 

V scl ABLE menaane euaas rating information and a handy watt-second—microfarad— 

Vv voltage chart in Bulletin SPD-300. Write for it today. 


~ CORROSION-RESISTANT GRAY 
LACQUER FINISH OVER HEAVY- § Solar Manufacturing Corporation 


GAGE TERNEPLATE CONTAINERS 285 Madison Avenue, New York 17, N. Y. 


SOLAR CAPACITORS 
“Quality Above All” 
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From America’s Most Modern Baking Equipment... 





Money Can Buy 


HE accurate temperature controlled baking oven pictured here is just one of many 

similar ovens which constitute the most modern installation devoted exclusively to 
vitreous enamel resistors. This precision baking process is a final essential operation in 
the careful technique of producing high quality, dependable resistors. 
The enamel, prepared under a carefully controlled chemical process, applied in even 
thickness, insuring the ultimate in protection to the winding element to afford uniform 
heat distribution, is then baked just right to insure a smooth surface of low porosity— 
safeguarded against moisture, fumes and heat—resulting in a resistor famous for strength 
and durability. 
These resistors, too, employ the largest wire size obtainable, affording maximum area for 
heat dissipation consistent with specified resistance value. They have terminal bands of 
one piece,¢Mallory alloy construction, electrically and mechanically bonded to the re- 
sistance element. They are conservatively rated. And they include a sufficient variety of 
types and sizes to meet all important needs. 
There are standard fixed and adjustable types . . . “RN” resistors that meet characteristics 
“F” of the joint Army-Navy specifications . . . ferrule resistors for use with conventional 
fuse mounting clips. No better resistors can be bought for the money, and you need not 
be satisfied with less. Get the complete story in the newly-published Mallory Vitreous 
Enamel Resistor Engineering Data Folder. Ask for Form No. VER-1146. 


P.R. MALLORY & CO. Inc. 


ALLOR RESISTORS 
(FIXED AND VARIABLE) 
P. R. MALLORY A cCO., Inc., INDIANAPOLIS 6, INDIANA 


ELECTRICAL MANUFACTURING 
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It’s UNIFORMITY 
that counts in a 
free cutting rod 


Uniformity of dimension, shape and surface smooth- 
ness are readily evident in a free cutting rod. Not so 
obvious, however, but far more important to the man- 
ufacturer of screw machine products, are those desir- 
able but unseen characteristics; uniform composition, 
uniform temper and uniform metal structure. For on 
these depend the physical properties of the part, the 
excellence of its machined finish, and the economy of 


its production through sustained high cutting speeds. 


The American Brass Company produces a large num- 
ber of Anaconda Copper and Copper Alloy Rods in all 
commercial sizes and shapes suitable for screw ma- 
chine use. Sixteen are free cutting alloys. The “spe- 
cial purpose” properties of six of these are indicated 


on the following page. 4713 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


Sruconda FREE CUTTING RODS 
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What do you need most 
in a FREE CUTTING ROD 


@ Maximum Machinability? Free Cutting Yellow 
Brass 271. The standard all-purpose rod of the 
screw machine industry; economical, versatile, 
ranking highest in machinability. 


High Electrical Conductivity? Leaded Copper 946. 
A truly free cutting copper rod having a minimum 
electrical conductivity of 95% I.A.C.S. in com- 
mercial hard temper. 


Good Bearing Qualities? Special Free Cutting 
Phosphor Bronze 610. Combines typical “‘phosphor 
bronze’”’ bearing qualities with machinability close 
to that of yellow brass. 


High Strength and Toughness? Everdur* 1012. 
This rod provides the toughness, high strength and 
corrosion resistance of copper-silicon alloys with 
ready machinability. "Reg. U.S. Pat. Off. 


A Ductile, Silvery White Alloy? Leaded Nickel 
Silver 12% 796. Strong, tough and durable, this 
silvery white alloy is free cutting, yet ductile 
enough in proper temper to permit cold forming 
or spinning. 


High Resistance to Corrosion Cracking? High 
Strength Commercial Bronze 286. A relatively new 
Anaconda Rod combining high strength (70,000 
lb. per sq. in. commercially hard drawn, up to 1”) 
with excellent machinability and unusual resist 
ance to corrosion cracking. 


Compositions, physical properties, constants and 
machinability ratings of all Anaconda Free Cut 
ting Rods are listed in Publication B-14. Practical 
suggestions for machining copper and copper base 
alloys are included in Publication B-3. Either one 
or both will be mailed on request. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Chips machined without coolant from High 


Strength Commercial Bronze 286. Depth of cut, 
375”; feed, .003”. Illustration two-thirds scale. In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


‘waft FREE CUTTING RODS 


Subsidiary of Anaconda Copper Mining Company 





640 PAGES OF RELAY ENGINEERING 
INFORMATION... Have you gotten your copy? 
Price %3-% 


STRUTHERS-DUNN, INC., 146-150 N. 13th STREET 
PHILADELPHIA 7, PA. 


STRUTHERS-DUNN 


5,327 RELAY TYPES 
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TROUBLES 


HERE ARE SOME OF THE USUAL 


PAUSES OF LIMIT SWITCH FAILURE HERE ARE SNAP-LOCK’S PROVED REMEDIES 


Arcing 

Worn or pitted contacts 
Uncertain position 
Insulation failure 
Mechanical wear 


Ordinary commercial - grade switches 
often show signs of breakdown after 
590,000 cycles of operation or less. 


TMC E Ve HUTA seis scarce 


170 EAST 13st STREET > CLEVELAND 8, OHIO Cen fuges « 


Large area wiping contacts. Snap make and break. 


Pure silver contacts. 


Positive locking in either on or off position. Cannot 
stop on dead center. 


Electric mechanism in own separate, heavily insu- 
lated compartment. 


Hardened steel moving parts—forged operating 
lever. 


On actual fatigue test, Snap-Lock unchanged after 


16,000,000 cycles. 
Bulletin EM-42 gives details. 


Acme-Grigj 
1-4-6 and 4 : 


Control Station u Starter 
Manufacturing 


ELECTRICAL MANUFACTURING 













A completely 
insulated 
pigtail splice 
IN LESS THAN 


aSECOND = 


















CLOSED-END 
- Boldenrter* 
CONNECTOR 


adi A_ permanent, vibration-proof, \ 


insulated pigtail splice without solder, taping, 
or wire twisting ! 


IT STAYS PUT 
Won't loosen, even under ex- 


treme vibration. Internal metal barrel forms 


Fl ee 


homogeneous mass with conductors. Ideal for 
motors, electric fans, appliances, and other ap- 
plications involving vibration. 


IT'S SMALL Connectors are hardly larger 


than the wire itself. Ideal for confined spaces— 
fluorescent lighting fixtures, electric clocks, and 
other restricted space appliances. 


ee a 





{T’S ALR 
IT’S FOR THE PRODUCTION LINE 


Consider the 
advantages to your production line of a com- 


pletely insulated pigtail splice in one operation! 


me” Kai 2” \ 


insulating covering is part of the connector. 
Expandable for oversize wire insulation. 
High dielectric insulating material does not 
deteriorate with age. Withstands 350° F., nip aa? { { 
2500 v. D. C. Non-combustible (ASTM Solder piste} apl"F 
D-350—40T). Unaffected by 10% salt solu- No No No 4] 

tion. Water absorption less than 1.5%. A 


PRES Se ane Ceeeean, Write, wire or phone today for sample terminals, prices and information. 


AIRCRAFT-MARINE PRODUCTS Inc. 


1504 NORTH FOURTH STREET, HARRISBURG, PA. 


In Canada: F. MANLEY & SONS, LTD., 82 Adelaide Street E., Toronto, Ont. 
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AGE BOLTS e MACHINE BOLTS e LAG SCREWS e 


S$ e DARDELET RIVET BOLTS e CLIP BOLTS e 


e PHILLIPS SCREWS e CAP SCREWS e 


DUCTS e CLUTCH HEAD SCREWS e TAIL NUTS e 


ONNECTING-ROD BOLTS and NUTS e PLACE BOLTS e 


WEATHER-TIGHT BOLTS e 
PLOW BOLTS e 
SET SCREWS 


HEEL BOLTS e 


+o 
SPECIALTY NUTS, including 


cone, barrel, plier, oblong, 
Tri-Stot, half-round 


LAMSON LOCK NUTS— 
One-piece, all-steel—can be 
re-used repeatedly 
SEMS— Pre-assembled Screw and 

Lockwasher units 


en, 


DARDELET RIVET-BOUTS with the 
locking thread . . . time.savers 
for steel construction 


oh wW°f 


PLACE BOLTS—for locking as- 
semblies rigidly 


MILLED STUDS in oa full range of 
sizes 


“1035” SET SCREWS of hi-tensile 
- or headless 


COTTER PINS e SEMS e KEY BOLTS e 


CHAIR and LADDER RODS * 


TIRE BOLTS e SHEET METAL SCREWS e MACHINE SCREWS e STOVE BOLTS e STF 


e PIPE PLUGS e HOT PRESSED and COLD PUNCHED NUTS SKEIN NUTS e BATTERY BOL? 


ACORN NUTS e CAPPED NUTS e SLEIGH SHOE BOLTS e STOVE RODS e CON 


MARSDEN NUTS e SELF-TAPPING SCREWS e  FITTING-UP BOLTS e U BOLTS e HOOK BOLI? ' 


‘aj 





ITURE BOLTS 


"RING CENTER BOLTS e 


ELEVATOR BOLTS e 


BARREL NUTS e 
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Aa important question to ask yourself in buying 
cotters is this: are they engineered to give maximum 
speed and efficiency inassembly operations—to elim- 
inate time-wasting, money-wasting and fumbling? 


Illustrated above are the seven basic point designs 
of Lamson & Sessions cotter line. Each one has been 
developed and tested to perform a specific job 
faster and more efficiently than ordinary “run of the 
mill” cotters. 


The popular “Efficiency” point* design of Lamson 
cotters gives them a “drift pin” action that helps 
align parts for easy insertion. And since one shank 
is longer than the other, it’s an easy matter to spread 
them apart. 


Lamson cotters are available in sizes from Y%” x Ya" 
to %" x 24” and may be obtained in production 


e SEMI-FINISHED NUTS e LAMSON LOCK NUTS 


STOVE RODS e TRACTOR BOLTS and HI-f 


HUB and WHEEL BOLTS e MACHINE SCREW 


OBLONG NUTS e CABINET BED BOLTS e AIR 


e EYE BOLTS e CLEVIS PINS e HINGE PINS e 


TINNERS 


quantities in a variety of metals and alloys—steel, 
brass, bronze, stainless steel and aluminum alloy. 


Consider your use for cotters and decide from the 
illustration which point best satisfies your require- 
ments. Or better still, write us, giving details of 
your cotter applications and we'll gladly recom- 
mend the best point for your particular needs. 


You can get quick delivery on most types of 
Lamson cotters from your mill supplies distributor. 


THE LAMSON & SESSIONS COMPANY 
General Offices: 1971 West 85th Street, Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio « Birmingham « Chicago 
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THUMB SCREWS e 
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SiLvER ALLOY 
Conracr RIVET-4REQ’D 





Conracr Bar 
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MASTER 
au teng tomtel TN 2 
DAYTON, OHIO 





DOUBLE CONTACTS 
= DOUBLE LIFE 


SE eee en ee 


When one pair of moving contacts wears out, 
simply slip out the bar assembly shown above, turn 
it over and reinstall it: and get an extra service life. 
You save money, cut replacement parts inventory, 
and you get added insurance of uninterrupted motor 
starter service. (Note the four extra large contacts; 
only two are in service at a time.) 
Another exclusive Master advantage is the single 
push-button feature. One button starts and stops 
and a visual signal (operated mechanically) gives 
positive indication whether motor is on or off. 
In every detail—clean, open design for easier- 
than-ever installation and maintenance, and struc- . 
tural strength—Master starters give you extra Form A Starter with integral 
advantages. Write for full details in Bulletin 200. (Single) push button. Cover removed. 


MASTER A.C. Across-the-Line Magnetic MOTOR STARTER 


THE MASTER ELECTRIC Co. DAYTON 1, OHIO 


This new starter bears a trademark long 
_ famous on motors, assuring product in- 
fegrity in control equipment as well. 


ELECTRICAL MANUFACTURING 















HAT housewife hasn’t put a strain on her 

husband’s good nature by occasionally forget- 
ting to turn off electrical appliances? Industrial 
Devices, Inc., Edgewater, N. J., has an answer to 
that universal problem. It’s Handi Glow — a simple 
pilot light attachment that jogs the memory with a 
visual reminder that the appliance is “on.” Fits any 
standard 2-prong plug. Transfers easily from one plug 


to another. Also can be used as a voltage test light. 


Like many other successful wiring devices, the Handi 
Glow is equipped with a G-E Neon Glow Lamp— 
“the glow that lets you know.” 


...and its profit news to you! 





~—= - 





SAFETY PILOT PLUG combining 
nite-lite, 2-way plug and electric 
cord cap. 


LIGHTED SWITCH PLATE ends 
fumbling. Light stays on when 


room is dark. | 





MIDGET PILOT LIGHT for per- 
manent attachment to instrument 
panels and electrical apparatus. 


CIRCUIT TESTER uses G-E Glow 
Lamps to give quick visual indi- 
cation, 


eee ae eee 
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Good news for bad memories 



















This tiny 1/25 watt 
G-E lamp is the glow 
in Handi Glow. 


lf 


How Handi Glow plugs in. 


HESE few wiring devices merely hint at the 

hundreds of ways G-E Glow Lamps are used 
to add sales appeal to appliances, instruments and 
electrical equipment of many kinds. The following 
G-E Glow Lamp advantages may suggest a valuable 
profit opportunity for you, too: 


Eee  ESSEUlUlUOUlCU 
sacinens un aentpantia is 


1. Distinctive orange-red glow—high visibility. 

2. Dependable long life—in some types up to 25,000 . 
hours. 

3. Low current consumption—as little as 1/25 watt. 

4. Low brightness, low heat. 

5. High resistance to shock and vibration. 

6. Can be installed in small space. 


OF 2 Kaew ll a 


7. Variety of sizes and wattages. 





8. Operate directly from regular 105-125 and 210- 
230 volt circuits, AC or DC. 


REMEMBER— Every electrical device should have a live cir- 
cuit indicator. G-E Glow Lamps are ideal for this purpose. 


SEND FOR free bulletin containing full information on G-E 
Neon Glow Lamps and their application to your product. 


G-E LAMPS 


GENERAL @ ELECTRIC 


Nela Specialty Div. Lamp Dept., 1 Newark St., Hoboken, N. J. 
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"A HEAD 


OF THE TIMES” 


All recessed head screws and bolts 
have definite advantages over the 
older, slotted head type but 

only Reed & Prince recessed 

heads can be driven in 

any size from the small- 


est to the largest— 


WITH ONE DRIVER! 


We make Hand Drivers and Bits for power Drivers with long, short and 
special shafts, but the POINT is always the same! Buy Reed & Prince. 


REED & PRINCE 


MANUFACTURING COMPAN Y 


CHICAGO, ILL. WORCESTER, MASS. 


ELECTRICAL MANUFACTURING 





FRACTIONAL Ho, 
So 


Open the way toward getting UNI- 

FORMITY in the Small Gears you 

buy! G.S. precision methods and ma- 

chinery offer you the key to all that is 

newest and best in Fractional Horse- 

power Gear manufacture. Here, you'll 
get the friendly cooperation of experts . . men who have devoted a life- 
time to the design and quantity production of Small Gears exclusively. 
Here, too, is every device known to modern science for producing 
gear after gear .. whether it’s one hundred or one hundred THOUS- 
AND ..to a degree of uniform accuracy heretofore considered im- 
possible! If a Fractional Horsepower Gear is involved, by all means 
discuss its design and its function with a G.S. engineer. Get valuable 
information and cost estimates without cost or obligation. Discover 
for yourself why “G.S.”” has become the ‘““WORLD’S LARGEST EX- 
CLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER 
GEARS"! 


MEMBER OF 
WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 


MAY 1947 


SEND FOR... 


the G.S. 4-pagasBulletin which 
illustrates and @scribes many 
different types @d applications 
of G.S. Small Gears. Will you 
ask for a cop on company 
stationery, pleat ? 
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Stop WOTTYIn’ — 
start calling Chase! 


EAMLESS brass tube . . . copper roofing 
nails...escutcheon pins—for five pounds 

or five tons look to Chase—‘‘the Nation's 
Headquarters for Brass and Copper.” 

Linked together to serve you are 20 Chase 
warehouses in the larger manufacturing centers 
from coast to coast, and Chase mills in 
Waterbury and Cleveland. 

And at your service, too, are the Chase 
engineers and metallurgists to help you with 


new alloys ... to offer advice on new uses of 
brass and copper. 

We still can’t fill all orders because of short- 
ages. But we hope it won’t be too long before 
you'll again be getting that prompt, complete 
service that has made Chase ‘‘the Nation's 
Headquarters for Brass and Copper.” 

Chase Brass & Copper Co. Incorporated, 
Waterbury 91, Conn. A Subsidiary of Kennecott 
Copper Corporation. 


jot 


Chase 


WATERBURY 91, CONNECTICUT 


THIS IS THE CHASE NETWORK 
ORL LIS RAL LL UR Se ae RM RSet 
RK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER? SAN FRANCISCO SEATTLE 


BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORFORATION 


handiest way to buy brass 
JACKSONVILLE 
ST. LOUIS WASHINGTON 


DIED Lata) KANSAS CITY LOS ANGELES MILWAUKEE 


_ ELECTRICAL MANUFACTURING 





i, 
0 
EMS 


These Littelfuse 3AG fuse mountings offer sharply increased safety 
and convenience. Typical of the complete Littelfuse line of fuses, 
mountings and accessories, they represent smooth coordination of 
sound engineering and original thinking. This assures effective cir- 
cuit protection and lasting satisfaction. 


LITTELFUSE 3AG EXTRACTOR POSTS eliminate unsightly exterior fuse clips 
on appliances, equipment or instruments. The fuse is held in the end 
of the removable knob. Unscrew it, and the fuse is safely changed 
without irritating inconvenience. Their dead front construction pre- 
vents accidental electrical shocks. Extractor Posts are easy to install. 
They conserve space in panel layouts—can be ganged in rows with 
a common bus. 


Littelfuse 3AG Extractor Posts are available in finger-operated types 
with and without 314” flexible cord or “keep chain,” and in a 
screwdriver type. 


STEEL-COVERED 3AG SIZE FUSE MOUNTINGS prevent accidental damage to 
fuses, prevent injury by exposed terminals. Available with conven- 
ient hinged cover in single and double pole types, and in single pole 
and spare fuse holder combinations, these mountings all have fatigue- 
resistant nickel plated phosphor bronze clips. A double-pole type 
with removable non-hinged cover also is offered. 


y TRIO OF Both types meet Underwriters’ requirements, and solve your fuse- 
LITTELFUSE ’’ FIRSTS“ mounting problems with thrift and efficiency. Send for your new 
IN FUSES... Littelfuse catalog number 9 today! 


QUICK-ACTING 3AG Littelfuses for low StO-BLO 3AG Littelfuses have high time- “TINY-MIGHTY” 3AB Littelfuses are bakelite- 
time-lag applications. Elements of fraction- lag to withstand heavy surges—quick on enclosed, arc-quenching, powder-filled fuses. In 
al amperage fuses are protective coated to shorts. Anti-fatigue construction. In 1/100 10, 12, and 15 amp. ratings. The smoliest Un- 
prevent oxidization, and promote a clean to 20 amp. ratings. derwriters' Laboratories approved fuses in rat- 
break. ings this high. 
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LITTELFUSE 


4759 EAST RAVENSWOOD AVE. CHICAGO 40, U.S.A. 
WITE-T-LITE © SWITCH LITE © IGNITION FRITZ © NEON INDICATORS © SWITCHES + CIRCUIT BREAKERS + FUSES, MOUNTINGS AND ACCESSORIES 
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Size Range 


FOR DETACHABLE OR 
ADJUSTABLE ASSEMBLIES 


FOR USE ON: 
Automobiles 


Electrical Equipment 
Children’s Toys 
Household Appliances 
Office Equipment 
Garden Accessories 


—with a Nylon Red Elastic Collar 
that provides dependable REUSABILITY! 


damage the threads or gall the finish. 


Self-locking wing nuts fulfill a long-stand- 
ing need. Many detachable or adjustable 
assemblies require the convenience of a 
wing nut. Yet, such assemblies have al- 
ways suffered from the inability of ordi- 
nary wing nuts to stay tight. ESNA has 
provided the answer to this problem with 
a self-locking, self-sealing Wing Nut with 
a reusable Nylon Red Elastic Collar. 
The new ESNA Wing Nuts-— like all 
Elastic Stop Nuts — remain self-locking 
against Vibration, Impact and Stress Re- 
versal in both fully seated and positioned 
settings. Yet, they are readily removed 
by hand. They do not deform the bolt, 


Many opportunities exist to improve 
finished products and to increase their 
serviceability through the use of ESNA 
Wing Nuts. They will eliminate all wear 
now caused by loosened fasteners . . . 
permit accurate final adjustments, easy 
removal for quick replacements and 
product redesign for faster assembly. 
Leading industrial distributors are 
stocked and ready to serve you. For fur- 
ther information address: Elastic Stop 
Nut Corp. of America, Union, N. J. 

Sales Engineers and Distributors 


are located in principal cities. 


ELASTIC STOP NUTS 


INTERNAL 
WRENCHING 


PRODUCTS OF: ELASTIC STOP NUT CORPORATION 
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Furniture 


LOOK FOR THE RED COLLAR 
THE SYMBOL OF SECURITY 


It is threadless and dependably 
elastic. Every bolt—regardless of 
commercial tolerances — impresses 
(does not cut) its full thread contact 
in the Red Elastic Collar to fully grip 
the bolt threads. In addition, this 
threading action properly seats the 
metal threads —and eliminates all 
axial play between the bolt and nut. 

All ESNA Elastic Stop Nuts—re- 
gardless of size or type — lock in 
position anywhere on a bolt or stud. 
Vibration, impact or stress reversal 
cannot disturb prestressed or posi- 
tioned settings. 


ANCHOR WING 9 SPLINE ¥ CLINCH =i GANG & CAP 
ABS ¥ E sh CHANNEL 


© F AMERICA 
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HOW TO STOP PREMATURE FREEZING 
of melted compounds in heated pipe lines 





ee valves and dispensers in an otherwise well heated 
pipe line can chill melted compounds sufficiently to cause con- 
gealing or thickening of the contents being conveyed. 





Result? Clogged lines. Restricted flow. Dispensing or pouring 
interruptions. Lost production. 






ee 


The cost of production delays can easily exceed the cost of 
heating valves electrically. 






For this reason, Sta-Warm offers a variety of electrically heated 
standard gate valves for use in lines having I.D. of 44” to 3”. In 
addition, several types of electrically heated bibb faucets and mo- } 
lasses gate valves for use on ends of lines are available. Some of these 
same heated valves are suitable as pouring or dispensing outlets con- 
nected directly to melting tanks. All have heating element cemented 
directly onto the valve surface and enclosed in insulated sheet metal 
jacket. 


Temperature control is effected by variable or fixed thermostat 
or rheostat. Current 110 or 220 v. 


Or, Sta-Warm will apply efficient electric heating units to your 
special valves. 7 


For full information, write to Dept. Q today. 











Electrically heated Standard 
Brass Gate Valve 









Electrically heated Molasses 
Pouring Valve 
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with the accurate, mirror-finish threads on 


P.K GROUND THREAD 
SOCKET SET SCREWS 


@ Quick starting—less fumbling . . . these are 
benefits yon can expect in assembly when you 
specify P-K Ground Thread Socket Screws. 
Made by a newly developed centerless grinding 
process pioneered by Parker-Kalon, these 
Socket Set Screws are a “shining example” of 
first class workmanship. , 


Ground on hardened blanks, the threads 
have the gleaming, mirror-smooth finish for- 
merly seen only on expensive special screws. 
They are free from unsightly nicks, burrs, tool 
marks and other imperfections common to 
ordinary cut thread socket screws. And this 
assures faultless contour and lead with a uni- 
form, dependable Class 3 Fit. 


PROMPT DELIVERIES OF SOCKET SCREWS 


You can get P-K Socket Set Screws NOW... 
and P-K Socket Head Cap Screws, too. No de- 
lays on deliveries. Production’s high. Stock’s 
ample. Start right away to profit by the many 
advantages of these improved socket screws. 


in 


a, 


PARKER-KALON ,-/7“ SOCKET SCREWS 


ANOTHER P-K FIRST 


COMPARE it Stge-Ma t t~ Gea Orie” 


With this free SAMPLE KIT, 

you can make your own com- SOCKET HEAD CAP SCREWS 
parison. See why P-K Socket 
Screws are 3 ways better— 
why more and more manu- 
facturers are using them to 
save time and trouble, im- line. 

prove their products. Write Prevents Slipping. Gear Grip provides 
today! Parker-Kalon Corp., sure grip even when fingers are oily, makes 


* 200 Varick St., New York 14. fingers fly faster. 


Ss = *U. S. Pat. No. 126,409 
* SOLD- ONLY THROUGH ACCREDITED DISTRIBUTORS 
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Eliminates Gauging or Guessing. Size- 
Mark shows correct size at a glance. Saves 
time and errors at tool crib or on assembly 
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INDUSTRY’S FIRST CHOICE . 
IN ACCURATE D.C. INSTRUMENTS 


Talk to the men who select the meters for the equipment they 
manufacture. They'll tell you USG Meters are “‘first choice” with 
design engineers and the men who know electrical instruments. 
Ask about performance . . . and you'll hear USG Direct Current 
Moving Vane Meters have set new records for accurate, trouble- 
free service. 

With their extra long scales, broad easy-to-read dials, bold fig- 
ures and markings, and modern styling, USG Direct Current 
Meters have set the pattern for tomorrow’s electrical instruments. 
These improved meters have superior pointer stability (thanks to 
inertia dampening) and other quality features usually character- 
istic of only the more costly type meters. 

Center-zero scales have an 80° arc, zero off-center scales 60°. 
You can have your choice of square or round cases with either 
U-clamp or top-flanged mounting in the 2” and 24" dial sizes . . . 
standard, raintight, or watertight construction. 

‘For dependable, reasonably priced DC meters that fit your 
needs look to USG. Write for complete information about ranges 
and prices now! 


SETTER emo a 3 SARACEN TS 


“DIVISION OF AMERICAN MACHINE AND METALS, INC, SELLERSVILLE, PENNA. 
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handle s0 carefully. 
of the Queens Na-vee “ 


He polished up the 
&T now he isthe ruler 


Gilbert and Sullivan didn’t specifically say so (they didn’t have to, actually) but the fact is that 


Vitenre 


their highly hymned handle was good, solid = BRASS: (What else would stand all that polishing?) 


And what else but Brass could be the handle to so many product-problems . . . the means of 
opening up so many success stories both in fabrication and sales? For Brass is the easiest of all metals to 
form. Often it produces, in. one operation, an intricate finished shape that would require 
several operations on other materials. And what else wears so well, fights off corrosion 
so stubbornly, keeps its good looks so long, in either industrial or consumer goods? 


Bristol's Sales Engineers will show you what the proper Brass alloy can do to improve the 
production and sales of your own product. And the modern Bristol mills will keep 
you supplied with Brass sheet, rod, or wire that will hold to standard specification in 
dimensions or in physical properties. When would you like to talk it over? 


The BRISTOL BRASS CORPORATION 
Makers of “Brass since 1850, “Bristol, Connecticut 


PITTSBURGH OFFICE: 438 OLIVER BUILDING, PITTSBURGH 22, PA. - ROCHESTER OFFICE: 616 TEMPLE BUILDING, ROCHESTER, NWN. Y. 
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MOTOR 


EL ae 


THE MOST POPULAR HAND OPERATED 


ALLE 





STARTER ON THE MARKET 





Quality 





BoTH Goop FOR fff L/ONS 


OF TROUBLE-FREE OPERATIONS 


DOUBLE BREAK SILVER ALLOY CONTACTS Any oxides 


that may form on these contacts are good electrical conductors. That's why 
cleaning, dressing, filing, or contact maintenance of any sort is unnecessary. 


QUICK MAKE AND QUICK BREAK CONTACT ACTION 


The simple cam and roller switch mechanism opens and closes the contacts 
with a snap action. The contacts cannot be “teased.” This prevents welding 
of the contacts and assures long contact life. 


MOTOR OVERLOAD PROTECTION two thermal breakers open 


the main switch contacts and protect the motor in case of sustained overloads. 
After they trip, pressing the ‘stop’ button resets the overload breakers. 


WHITE INTERIORS White enameled cabinet interior reflects light and 


illuminates the starter in dark places, making installation easy. 


Bulletin 609 hand operated motor starter is the modern 
starter for small a-c line start motors. This ruggedly built 
unit will give years of trouble free operation. Push button 
operated. Although it is the smallest starter on the market for 
its rating, it has generous space for wiring. 


NO CONTACT MAINTENANCE the straight line motion prevents 


contact rebound and practically eliminates contact welding, The double break 
silver alloy contacts never have to be cleaned or dressed. 


EFFICIENT SOLENOID MECHANISM The solenoid magnet will 


operate at line voltages far below normal, assuring positive contact pressure 
at all times and preventing motor shutdowns when voltage regulation is bad. 


ONLY ONE MOVING PART The only moving part is the solenoid 


plunger which operates practically without friction. There are no pins, pivots, 
hinges, or bearings to gum up or corrode and cause trouble. 


GENEROUS SPACE FOR WIRING The compact solenoid switch 


mechanism, white cabinet interior, numerous knockouts, accessible terminal 
connections, and removable cabinet cover combine to make installation easy. 


Here's the most widely imitated starter on the market—the 
unit that revolutionized modern motor control design and 
proved its superiority under the toughest service conditions. 
Write for complete information, Allen-Bradley Company, 
1316 S. Second St., Milwaukee 4, Wisconsin. 


ALLEN-BRADLEY 





WE MOTOR CONTROL 



















TUBING 


FLAT STOCK 


SILVER 
y OVERLAY 


Serer sree pce pn oronrmer” si, mene 


GENERAL PLATE | 
wine Laminated Metals 


Give You Silver ONLY Where You Need It 


ttn 
















SILVER 


A thin layer of silver, or other precious metal, permanently bonded to a 
heavier, inexpensive base metal ...that’s General Plate Laminated Metals. 
It means that you get all the advantages of precious metals yet costs are 
Bee) much less . . . especially important today with the high cost of-silver. 

General Plate Laminated Metals are available in sheet, tube and wire in 
a wide range of shapes and sizes. There’s flat stock, precious metal cov- 
ered one side or both sides — edgelay or inlay. Tubing, precious metal 
lined, covered or both. Wire — round, oval, square or any odd shape. 


SILVER 


Ca General Plate Laminated Metals give you such advantages as high cor- 
rosion resistance, better electrical conductivity, better spring properdies, 
ease of fabrication, more strength and best of all at low cost. 


No matter what you manufacture or plan to build, General Plate Lam- 
inated Metals will fit into your design picture. Engineers are available 
for consultation and will help you on your particular problems. 







SILVER 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation 


50 Church St., New York, N. Y., 205 W. Wacker Drive, Chicago, Ill.; 2635 Page Drive, 
Altadena, California; Grant Bidg., Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS 
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iS also a Speed Nut? 


Take a look at this one SPEED NUT that does 
three jobs. Conceived by our development 
engineers to simplify automotive parking 
lamp assembly, it retains light socket, spaces 
wires and fastens entire assembly to the base. 
(See sketch). It replaced four separate parts 
- and eliminated three machining and welding 
operations. 

This is but a typical example of the SPEED 
NUT Savings Factor. So flexible is the basic 
SPEED NUT principle, it can be incorporated in 


almost any conceivable shape to improve 
your product, speed up your assembly, reduce 
the number of parts and cut costs. We can 
give you a no-charge fastening analysis that 
may surprise you. Send in your assembly 
details today. 


TINNERMAN PRODUCTS, INC., 
2042 FULTON ROAD « CLEVELAND, OHIO 
In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 

In England: Simmonds Aerocessories, Ltd., London 


In France: Aerocessoires Simmonds, S. A., Paris 
In Australia: Aerocessories, Pty. Ltd., Melbourne 





PATENTED * Trade Mork Reg. U. S. Pot. Off. 


SHAPES AND SIZES 
FAS TENUNGS 
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Butterfat and heat 
can’t ruin the cord of this electric churn 







..if’s protected by 


Du Pont NEOPRENE 





The manufacturer of the Gem Dandy churn believes that a 
quality kitchen appliance should come equipped with the best 
obtainable cord . . . one that withstands deterioration from but- 
terfat, kitchen grease, heat from the stove, oils, soapy water 
and aging. So he supplies a neoprene-jacketed cord . . . and a 
neoprene plug too . . . for complete protection from outlet to 
churn ...a plus value that emphasizes the high quality of the | 
appliance. | 

By specifying a neoprene-jacketed cord, manufacturers of tools 
and appliances guard against all the deteriorating influences that 
cause premature cord failures. They know that quality tools de- 
serve quality cord. 


Write for your free subscription to The Neoprene Notebook. Its 
interesting stories about new or unusual neoprene applications 
may give you valuable new ideas. E. I. du Pont de Nemours & 
Co. (Inc.), Rubber Chemicals Division, F-5, Wilmington 98, Del. 





Illustration courtesy of Alabama. Manufacturing Co. 
Birmingham, Alabama, 


Here’s Why Neoprene 
DOES SO MANY JOBS SO WELL! 


High tensile strength, resilience, low permanent distortion. 
Tough and durable, resists abrasion and cutting. 

Superior resistance to sunlight, aging, ozone, and heat. 
Resistance to deterioration by oils, solvents, chemicals, acids. 
Superior air-retention, low permeability to gases and fluids. 


Special compositions are flame-retarding, static-conducting, 
flexible at low temperatures. 


BETTER THINGS FOR BETTER LIVING 
- » » THROUGH CHEMISTRY 


REG. U.S. paT.OF 
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e@ ENGINEERED 


AND MOLDED 


AT NO. I 


weer 


Snowstorm in a plastics tube 


@ Ever hear of cryotherapy? It’s the 
science of healing skin lesions with dry 
ice. And now it’s more effective than 
ever before, thanks to General Electric 
plastics. 

The Kidde Manufacturing Co., Inc., 
Bloomfield, N. J., designed an ingenious 
kit for physicians which made dry ice 
from carbon dioxide cartridges in a 
convenient, pencil-shaped applicator. 
Kidde asked General Electric to pro- 
duce the apparatus in plastics that 
would withstand the —60 degrees F 
temperature of dry ice. Since the indi- 
vidual parts had to fit together precisely, 


GENERAL @ ELECTRIC 


the molding operation required unusual 
engineering skill. The final result met 
the high standards of the customer and 
of the medical profession—and _pro- 
vided another example of how General 
Electric successfully applies plastics to 
meet the special requirements of an 
unusual job. 


When you think of plastics, think of 
General Electric, world’s largest manu- 
facturer of finished plastics products. 
Write for the free full-color booklet, 
“What Are Plastics?” Address I-15, 
Plastics Division, Chemical Department, 
1 Plastics Avenue, Pittsfield, Mass. 


CO 47-428 


GENERAL ELECTRIC PLASTICS FACTORIES ARE LOCATED AT SCRANTON, PA., MERIDEN, CONN., 


COSHOCTON, OHIO... 
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FORT WAYNE, IND. . 


+ » TAUNTON AND PITTSFIELD, MASS. 


PLASTICS AVENUE 


RRO se 


G-E Complete Service — 
Everything in Plastics 


BACKED BY 53 YEARS OF EXPERIENCE. 
We've been designing and manufacturing 
plastics products ever since 1894. G-E re- 
search works continually to develop new 
materials, new processes, new applications. 


NO. ! PLASTICS AVENUE — complete plastics 
service—engineering, design and mold-mak- 
ing. Our own industrial designers and engi- 
neers, working together, create plastics parts 
that are both scientifically sound and good- 
looking. Our own toolrooms are manned by 
skilled craftsmen—average precision mold 
experience, 12 years. 


ALL TYPES OF PLASTICS. Facilities for com- 
pression, injection, transfer and cold molding 
... for both high and low pressure laminating 
... for fabricating. And G-E Quality Control 
—a byword in industry—means as many 
as 160 inspections and analyses for a single 
plastic part. 
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Q-Which brush gives the 
Right Contact Drop? 


MORE ANSWERS IN 
THIS BOOK. GET IT! 


This catalog SPEER CARBON 
PRODUCTS gives detailed infor- 
mation on brush characteristics, 
includes Speer Brush Data Sheets. 
It answers your questions on brush 
selection, helps you find the right 


brush for your motors or generators. 


CARBON COMPANY 
ST. MARYS, PENNA. 


oN 
w con® 


A brush with the right contact drop reduces 
short circuiting currents in the armature. A brush with the right 


contact drop increases commutating efficiency, gets the most out of your 


commutating equipment! 


There is a Speer brush with the right contact drop for your particular 
operating conditions. There is a Speer brush with the 

right combination of all the vital characteristics for your specific 
requirements. That's why Speer Brushes bring increased 


efficiency wherever they are installed! 


brushes - contacts - welding electrodes - graphite anodes - rheostat discs - packing rings- carbon parts 
CHICAGO* CLEVELAND* DETROIT* MILWAUKEE*NEW YORK: PITTSBURGH 
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* RICHARDSON MEANS UesilldGy vw PLASTICS en ee 





* RESEARCH 

+++@ continuous transfor- i 
mation of possibilities into 
practical ideas in plastics. 








* DESIGNING 
+. Artistic visualization 
Creative engineering. 
Practical planning fo~ 
efficient plastics productior- 





“PRODUCTION 
. ++ Complete machine shop 
facilities for manufacturing 
our own dies, molds, tools. _ 


Plastic molding is an art in itself... a That kind of control means: 
skill which cannot be learned in Designing cavities so material 
a day. Richardson Plasticians have spent ycars will properly fill. 
acquiring the degree of knowledge Building molds with correct 





necessary for this exacting work. shrinkage allowances. * 
Know-how and facilities to ips att 

: ..- Sheets, rods, tubes. 
The result is obvious to any Richardson mold Beetle, Bakelite, Standard NEMA grades; 
Plaskon, Tenite, Styron, Durez over 100 special grades. 


customer. For he sees that to mold and many more. 


correctly... is to mold uniformly. And that Careful cinuation te 


means control every step of the way. hundred other details. 





epee one ot . 
eee mpiete equi, ent for 
The RICHARDSON COMPANY deine [arene 


Sales Headquarters: MELROSE PARK, ILL. FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO 


NEW YORK 6, 75 WEST STREET Sales Offices ROCHESTER 4, N. Y., 1031 SIBLEY TOWER BLDG. 

PHILADELPHIA 40, PA., 3728 NO. BROAD STREET MILWAUKEE 3, WIS., 743 NO. FOURTH STREET 

CLEVELAND 15, OHIO, 326-7 PLYMOUTH BLDG. + DETROIT 2, MICH., 6-252G.M. BLDG. + ST. LOUIS 12, MO., 5579 PERSHING AVENUE 
Factories: MELROSE PARK, ILL. * NEW BRUNSWICK,N.J. + INDIANAPOLIS, IND. 








Sales of bearings will be held at frequent 


UNUSED BEARINGS 


You are almost sure to find the bear- 
ings you need in the $20,000,000 stock 
which is now being sold by WAA. Here 
you have all sizes and types of friction 
and anti-friction bearings and compo- 
nents—unused. Your nearest WAA Re- 
gional Office will give you all necessary 
information on the sale and will assist 
you in making an inspection of the stock. 


intervals. To receive information on Then set your own price and submit 
future sales, write to the Regional Of- ‘ 

fices listed below and ask that your your bid. 

name be placed on their mailing lists. 


BOSTON 
CINCINNATI 
CHICAGO 
CLEVELAND 
ST. LOUIS 

LOS ANGELES 
DETROIT ° 
NEW YORK 
KANSAS CITY 
ATLANTA 


CFEICE GF GEWERAL DISPOSAL 


WAR ASSETS ADMINISTRATION 


Offices located at: Atlanta « Birmingham « Boston « Charlotte « Chicago 

Cincinnati ¢ Cleveland « Denver « Detroit « Grand Prairie, Tex. « Helena « Houston 

Jacksonville « Kansas City, Mo. « Los Angeles « Louisville « Minneapolis « Nashville 

New Orleans « New York « Omaha « Philadelphia « Portland, Ore. « Richmond 

Salt Lake City « St. Lovis « San Antonie «+ San Francisco « Seattle » Spokane « Tulsa 1119 
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Borer y 
Century Motor Insulation 


Contributes to Long Life 


Windings and Insulation Are Built Into a 
Rigid Mass That Is Highly Resistant to 
Moisture and Abrasion 


ne of the important reasons why Century motors stay on the 
O job is that they are so well protected to resist moisture and 
abrasion — hazards that often cause motor burnouts. The follow- 
ing information on Century motor insulation shows how Century 


engineers have solved the problem. 


No. 1 — The insulation on the wire insulates between turns 


of the coil. 

No. 2 — A combination of heavy fish paper 
and varnished cloth with high dielectric 
strength forms the slot insulation. This insulates 
the coil from the stator iron. 

No. 3—Fish paper formed to the correct 
contour and size insulates the coils from each 
other in the slot. 


No. 4 — The “U”’ shaped fiber wedge draws 
the edges of the slot insulation together, closing 
the insulation cell, holding the coils in the 
stator iron—and wedging the coils rigidly 
in the slot. 

No. 5 — Shows how the coils are fitted into 
each slot together with the three pieces of insu- 
lation. 


No. 6 — Shows the stator after the winding 
job has been completed, but before it has been 
dipped into the insulating compound. Notice 
the neat compact job of inserting and connect- 
ing the coils and lead wires. 

The stator is then dehydrated in an oven, 
and immediately thereafter dipped into Cen- 
tury’s special insulating compound and then 
baked. After each stator is thoroughly baked, 
repeating this process as necessary, it is given 

a final coat of heavy air dry- 
ing varnish for mechanical 
protection. 

No. 7 — The final result is 


CENTURY ELECTRIC COMPANY - 


a rigid mass that is thoroughly insulated — 
highly resistant to moisture and abrasion. The 
individual wires are held together and sealed 
to the stator core, eliminating chafing between 
wires and between coils and stator iron. 

Century builds a complete line of electric 
motors and generators, fractional and integral 
horsepower, in the popular sizes to meet the 
requirements of industrial production, com- 
mercial uses and appliance applications. 

Specify Century for all your electric power 
requirements. 


1806 Pine St., St. Louis 3, Mo. 
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NORMA- HOFFMANN 
BALL BEARINGS 


Rugged—thoroughly de- 


NORMA- HOFFMANN 
ROLLER BEARINGS 


Short, cylindrical roller de- 


pendable for carrying thrust sign... heavy-duty bronze 

and radial loads. retainer ...lowest possible 
co-efficient of friction under 
heavy load. 


Norma-Hoffmann heavy-duty Bearings improve the 
design and performance of products wherever they 
are used. They are dependable, give friction-free 


smoothness and quietness of opera- 
tion. Available in a wide range of 
sizes for every load, speed and 
duty. Write for catalog and engi- 
neering assistance. 


NORMA-HOFFMANN 
Precision BEARINGS 
NORMA-HOFFMANN BEARINGS CORPORATION 

STAMFORD, CONNECTICUT 


FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 
Pittsburgh, Cincinnati, Los Angeles, San Francisco, Seattle, Phoenix 
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MAGNETO ELECTRODE 


The world’s leading air lines 
reduce ignition failure to a 
minimum by using magnetos 
equipped with Callite Tungsten 
contacts. There are 26 distinct 
operations involved in the pro- 
duction of this electrode. 


We didi kaw you 
could do that: with 


IGNITION CONTACT 


Clean makes and breaks — 
thousands a minute—are re- 
quired of this contact. Callite 
Tungsten assures long-life 
operation and reduced re- 
placement cost. 
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X-RAY CONTROLLER 


No more exacting assignment 
could be found for contacts 
than that of controlling X-ray 
equipment. This renowned 
manufacturer guards his equip- 
ment’s reputation by using 
Callite Tungsten contacts. 


TELEGRAPH RELAY 


This contact is used in remote 
repeater stations —ofttimes 
unattended for years. Callite 
Tungsten gives assurance of 
unfailing dependability—even 


under severe climatic conditions. 


1O 


Not one of these contacts may even remotely 
resemble your own contact requirements— 
yet the diversity of function they represent 
clearly proves Callite’s ability to produce the 
contacts best suited to the equipment you 
manufacture, Our engineers approach your 
contact problem with the resourcefulness and 
flexibility gained through 27 years of speciali- 
zation exclusively in the field of metallurgical 
components. This enviable background is re- 
flected in the thousands of stock contact 
types produced—not to mention the ability to 
devise any type the future may call for. A 
consultation with Callite engineers will gladly 
be arranged at your convenience — without 
obligation. Callite Tungsten Corporation, 
544 Thirty-ninth Street, Union City, N. J. 
Branches in Cleveland and Chicago. 


Standard and special shapes in tung- 
sten, molybdenum, silver, platinum, 
palladium and alloys of these metals. 
Write for Catalog No. 152 which de- 
scribes stock contacts and designs 
used in special applications. 
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4 ogi Ellncinios of lubrication govern the © 
erformance of sleevé bearings. Proper application of BRONZE BEARINGS 


inflate quality of Bunting 


Genze Bearings give. ssurance of successful | 
operation in. service. The wide experience of our 


engineers is ‘at your disposal, THE BUNTING BRASS . ‘ 
& DRONM, com? ANY, Toledo 9%, Ohio. — 4 
_ Branches‘in Principal Cities. 
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There’s no position in which 
the Fairbanks-Morse general- 
purpose motor can’t be 
mounted—and still retain its 
protective features. 
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The bearing brackets can 
be turned to four positions 
90° apart, to place the air 
vents where desired. 


e st 
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Bearings are suitable for 
both vertical and horizontal 
mounting. 


The frame can be reversed 
to put the conduit box on 
either side. 
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This versatility is just one 
of many reasons why this mo- 
tor is worth your investiga- 
tion. Fairbanks, Morse & Co., 
Chicago 5, Illinois. 
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Every good feature 
you could ask! 
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Copperspun Rotor Centrifugally 
cast in one piece—and of copper. 


Protected Frame Excludes drip- 
ping liquids and falling par- 
ticles. 


sem, ca 


Cross-flow Ventilation Provides 
uniform cooling—no hot spots. 


Ball Bearings Sealed in and pro- 
tected. 


Recessed Conduit Box Permits 
neat installations in close quar- 
ters. Conventional box also 


provided. 


Fairbanks-Morse 


A name worth remembering 


Diesel Locomotives + Diesel Engines * Generators » Motors 
Pumps ° Scales - Magnetos + Stokers + Railroad Motor 
Cars and Standpipes + Farm Equipment 


Balanced Characteristics A 40° C. 
motor with high efficiency and 
power factor, and excellent 
Starting and accelerating 
torques. 
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KLIXON 


DOME-MOUNTED PROTECTORS 


In Hermetic Refrigerators 






Comparison 
of dome- 
mounted 
' and remote 
| protector in 
|) a hermetic 
refrigerator 
showing 
effect on 
permitted 
maximum 
motor wind- 
ing tempera- 
ture caused 
by protector 
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% OF PROTECTORS RATED AMPERES 


The Klixon Motor Starting 
Relay completes the combina- 
tion required to start and pro- 
tect the hermetic motor. Its 
positive-action and long life 
eliminates starting troubles, 
and makes it a fitting compan- 
ion for the Klixon Protector. 
Also, investigate Klixon cur- 
rent-type motor starting relays 
for other new split-phase and 
capacitator motor designs. 
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1. Prevent Motors from Over- 
heating and Burning Out 


Eliminate Motor Repairs in 
Your Service Department 


Reduce Factory Returns of the 
Hermetic Unit 


Maintain Product Reputation 
and Customer Goodwill 


You can help keep customers sold 
on your refrigerators by using 
hermetic units with Klixon Dome- 
Mounted Protectors. These easy-to-install protec- 
tors eliminate one of the trouble spots in refrigera- 
tors . ... motor burnouts. 

Klixon Protectors take into account all the variables 
that cause motor overheating . . . clogging of the 
condensers with dust and lint, low line voltage, 
poor location, hot room conditions, etc. ...and 
cut the power “off” should the motor become 
dangerously overheated, preventing the motor from 
burning out. 

When the motor cools to safety, they snap the power 
“on” again automatically. Thus, they not only safe- 
guard the motor, but permit the unit to provide 
refrigeration, preventing food spoilage ...a pow- 
erful selling point and customer goodwill builder. 
In addition, Klixon Protectors reduce service calls, 
minimize factory returns for repairs and replace- 
ments and cut down service work. 




















SPENCER THERMOSTAT CO., 905 FOREST ST., ATTLEBORO, MASS. 
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A quarter in the slot . . . and the hotel radio comes to life. 
The travel-weary guest can relax with exactly two hours of 
his favorite music. The control that times the program is 
operated by a Telechron synchronous electric motor. 


This is only one of many applications for Telechron motors. 
Dependable and versatile, they have been used successfully 
in clocks and timing devices for 25 years—and more. New and 
unusual applications to automatic timing, switching, recording 
and control equipment are being developed constantly. Perhaps 
a Telechron motor is the answer to your needs. 


Telechron motors are easily adapted to a wide variety of 
electric devices—complicated control mechanisms as well as 
° . , . 
simple switches. They’re self-starting, and reach rated speed 
almost instantly. They operate in perfect synchronism with 
all commercial frequencies . . . can’t run faster or slower. Con- 
servative torque ratings, precision building and Telechron’s 
exclusive oiling system assure long, trouble-free service. 


A Telechron motor gives your product the extra sales 
advantage of Telechron leadership. For over 25 years, Telechron 
has been the largest producer of synchronous electric motors. 
Every one is Underwriters Laboratories approved. Why not 
let Telechron’s application engineers study your motor needs? 
They'll be glad to make recommendations. Just address Motor 
Advisory Service, Dept. H, Telechron Inc., Ashland, Mass. 


seeour 


CATALOG 
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PRODUCT DESIGNERS 


Telechron Motors Are Now 
Being Used for : 


Stoker, Oil Burner and Temperature Controls 
industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 

Household Appliance Timers 

Musical Devices 


OTN 


SYNCHRONOUS MOTORS 


The First and Favorite Synchronous Electric Timing Motor 


ELECTRICAL MANUFACTURING 











FIRST in discovering the laws of electrodynamics 


cA ndré-SMarie CRU aka (1775-1836) 


Called the ''Newton of Electricity,” this brilliant 





French physicist, inspired by the experiments of 
Oersted, constructed the first solenoid, the first 
electromagnet, and in 1820 created a new branch 
of physics — electrodynamics— and established its 
basic laws. Today his name is used as the symbol 


for the unit of electric current. 
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RHEOSTATS @¢ RESISTORS © TAP SWITCHES 
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Here’s a line of non-shorting, rotary tap switches that combine high current- 
capacity and a large number of taps, with unusual compactness. Their sturdy 
one-piece ceramic bodies provide permanent insulation, as the ceramic is not 
affected by arcing. The heavy silver-to-silver contacts have a self-cleaning 
action, and (except for Model 111) are totally enclosed and protected. Switch 
shafts are electrically dead—insulated by strong ceramic hubs. A positive cam- 


Fo.) ae Was and-roller mechanism provides “slow-break quick-make” action—particularly 
Se ee designed for alternating current use. Two or three of these Ohmite tap switches 


ey 2 i Pe ie ae a can be mounted in tandem to form multiple-pole assemblies. 
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WILCO CONTACTS 


They heep the power Howing / 


WILCO PRODUCTS INCLUDE: 


CONTACTS 
Silver - Platinum - Tungsten - Alloys 
Sintered Powder Metal 


THERMOSTATIC BIMETAL 
All temperature ranges, deflection 
rates and electrical resistivities. 


SILVER CLAD STEEL 
JACKETED WIRE 
Silver on Steel, Copper, Invar or 
other combinations requested. 
ROLLED GOLD PLATE AND WIRE 


NLSPAN C* 
New Constant Modulus Alloy 


SPECIAL MATERIALS 


* Reg. Trade Mark, The International Nicke! Co,, Inc. 


Modern industry utilizes WILCO CONTACTS in frequency 
operations of every range both because of their longer service 
life and because they assure maximum ductility, hardness, 
density, freedom from sticking, low metal transfer, high 
conductivity and arc-resistance. 


These same peerless WILCO qualities of stamina and preci- 
sion performance—assured by exclusive WILCO processes— 
will keep the power flowing in your products. WILCO engi- 
neers will gladly help you select from a great variety of avail- 
able WILCO contact materials the particular contacts suited 
to your needs—or develop new alloys for special purposes. 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. © Branch Offices: Chicago, Detroit, Los Angeles, Providence 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
MAY 1947 61 
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Here’s another example of the expanding 
application of Fiberglas in the industry. 

Fiberglas Electrical Insulating Materials are 
available in forms to meet practically every 
insulation need. If you are concerned with the 
design, manufacture, use or maintenance of 
electrical equipment, get all the facts about 
Fiberglas Electrical Insulations. Ask for Catalog 
EL46-11. 

Fiberglas technicians will be glad to co-operate 
in the selection of the Fiberglas material best 
suited to your needs and for the development 
of new products. Write: Owens-Corning 
Fiberglas Corporation, Dept. 866, Toledo 1, 
Ohio. Branches in principal cities. 


In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 


Fiberglas is the trade name for these electrical insulafing 
materials and for many other products made of light, strong, 
moisture and heat-resistant, ageless glass in pliable fiber form. 
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30%, More Load - 30% Longer Life 
Silent Operation 
Extreme Precision 

Supreme Performance 

Each Bearing Radio Tested 

Used in America’s Finest Machines i 
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HOOVER BALL BEARING COMPANY. Le | ARBOR. MICHIGAN 
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W. Surplus electronic tubes, devices and 
equipment declared surplus by the armed forces 


are available for purchase through “Approved 
Distributors’. The War Assets Administration 
put this plan in operation to expedite the dis- 


posal of needed materials. 


If you are a manufacturer, jobber or dealer, 
contact one of the approved distributors listed 
here. They will know what and how much of 
this property is available for immediate delivery. 
This is your opportunity to obtain needed equip- 


ment at a considerably reduced cost. 
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American Condenser Co. 
4410 No. Ravenswood Avenve 
Chicago 40, Illinois 


Automatic Radio Mfg. Co., Inc. 
122 Brookline Avenue 
Boston 15, Massachusetts 


Belmont Radio Corporation 
3633 So. Racine Avenue 
Chicago 9, Illinois 


Carr Industries Inc. 
40-22 Lawrence Street 
Flushing, L. 1., N. Y. 


Communication Measurements Laboratory 
120 Greenwich Street 
New York 6, New York 


Cole Instrument Co. 
1320 So. Grand Avenve 
Los Angeles 15, California 


Tobe Deutschmann Corporation 
863 Washington Street 
Canton, Massachusetts 


Electronic Corporation of America 
353 West 48th Street 
New York 19, N. Y. 


Electro-Voice, Inc. 
Carroll & Cecil Streets 
Buchanan, Michigan 


Emerson Radio & Phonograph Corporation 
76 Ninth Avenve 
New York 11, N. Y. 


Offices located at: Atlanta + Birmingham + Boston + Charlotte - Chicago + Cincinnati + Cleveland 
Denver + Detroit + Grand Prairie, Tex. - Helene + Houston 


ELECTRONICS 





Essex Wire Corporation 
1601 Wall Street 
Ft. Wayne 6, Indiana 


General Electric Company 
Building 267, 1 River Road 
Schenectady 5, New York 


General Electronics Inc. 
1819 Broadway 
New York 23, N. Y. 


Hammarlund Mfg. Company, Inc. 
460 West 34th Street 
Mew York 1, New York 


Hoffman Radio Corporation 
3761 South Hill Street 
Los Angeles 7, California 


Hytron Radio & Electronics Corporation 
76 Lafayette Street 
Salem, Massachusetts 


Johanns & Keegan Inc. 
62 Pearl Street 
New York 4, N. Y. 


E. F. Johnson Company 
206 Second Avenue, S. W. 
Waseca, Minnesota 


Majestic Radio & Television Corporation 
125 West Ohio Street 
Chicago 10, Illinois 


National Union Radio Corporation 
57 State Street 
Newark 2, New Jersey 


pivision 


GOVERNMENT-OWNED SURPLUS 


ELECTRONIC EQUIPMENT 
(wholesale only) 


« Jacksonville + Kenses City, Me. 
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Navigation Instrument Co., inc. 
P. O. Box 7001, Heights Station 
Houston, Texas 


Newark Electric Co., Inc. 
242 West 55th Street 
New York 19, New York 


Radio Parts Distributing Company 
128 W. Olney Road 
Norfolk 10, Virginia 


Smith-Meeker Engineering Company 
125 Barclay Street 
New York 7, N. Y. 


Southern Electronic Company 
611 Boronne Street 
New Orleans, Lovisiana 


Standard Arcturus Corporation 
99 Sussex Avenue 
Newark 4, New Jersey 


Sylvania Electric Products, inc. 
Emporium, Pennsylvania 


Technical Apparatus Company 
165 Washington Street 
Boston 8, Massachusetts 


Tung-Sol Lamp Works, Inc. 
95 Eighth Avenue 
Newark 4, New Jersey 


W & H Aviation Corporation 


Municipal Airport 
Rochester 3, New York 





Les Angeles + Levisville « Minneapolis + Nashville - New Orleans +» New York « Omaha « Philadeiphie 





Portland, Ore. - Richmond « St. Levis + Salt Leke City » Sen Antonie + San Francisce + Seattle « Spokane + Tulse 






The Cam-Stat 
Water Heater 
Control offers 


Amazing Simplicity of Installation 


PLUS 
Remarkably High Current Carrying Capacity 


A unique mounting bracket that simplifies installation, and 
a rating of 3000 Watts at 120-240 Volts A.C. are but two of 
the many outstanding features of the Cam-Stat Type CD108* 
Electric Water Heater Control. 

Mounting bracket of control is quickly attached by a single 
screw to the same bracket that is normally welded to the tank 
exterior for the conduit box. Takes only a moment... saves 
time, cuts labor costs. And, since holes and welded pipe 


bosses are not required, such sources of leakage are eliminated. 


ADDITIONAL FEATURES 

Both primary and secondary controls have a temperature range 
of 60-190°F. Differentials ave 10°F. for the primary thermostat 
and 25°F. for the secondary thermostat in accordance with 
NEMA Standards. Lower differentials are available upon request. 
Switching arrangement is either spst break on temperature 


rise or independent circuit double throw. 


COMPETITIVELY PRICED 
Cam-Stat Type CD108 Electric Water Heater Thermostats 
and other Cam-Stat control devices are ready for immediate 


delivery at competitive prices. Write Dept. EM-5. 
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More Production Savings- 
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-«»when costs toboggan and style steps /up 


, via AMERICAN PHILLIPS SCREWS 
5 | HERE'S THE PRODUCTION “WHY”: Rita speed on the line—from automatic, straight, “non-stop” 


driving! American Phillips Screws spare work and worker—make power driving really pitch 


for you in speedier handling...in savings on screws (fingers can’t fumble, heads can’t 
burr) ...in scratchless, matchless safety for work surfaces. Many manufacturers making 
appliances, autos, or what-not, get a bonus in total time-savings up to 50% 


"1 sup out | HERE'S THE PROMOTION “WHY”: R@tttagy like the streamlined look that this modern 


4-WINGED er RECESS fastening furnishes. American Phillips Screws go with everything your product embodies 
OF “ a T that says bigh style and long service. Write American today for fastening facts that can 


cut your costs. 


“AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 


MERICAN{]177 
ILLIPS Sowa i= 


Monel, Everdur (sili- 
con bronze) 
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We Mold it Right Into Your Plastic Parts 


A lot of plastics’ sales-pulling power 
lies in its appeal to hand and eye. Im- 
prove the finish and you step up these 
appeals. 

That’s just what molding with 
Heatronics (radiofrequency pre-heat- 
ing) does—improves the finish of al- 
most any plastic part. It enhances 
appearance, brings out natural high- 
lights of styling, improves develop- 
ment of gloss, and cuts down rejects 
caused by blistering. It gets these 
results to such an extent that, while 
there are no qualitative tests applica- 
ble, your own hands and eyes tell you 
“They’re there”! 


Heatronics are responsible for many 
other improvements, too—things like 
more uniform density, less internal 
stress, better control of inserts. And 
others. Enough to merit consideration 
for almost any job today. 


Plastic Pre-form in Heatronics Applicator for 
Radiofrequency Pre-heating. 


At Kurz-Kasch, our extremely exten- 
sive molding and heatronic equip- 
ment are both at your service, Better 
yet, so is our experience with each. In 
molding, that experience goes back to 
the birth of the industry—in heatron- 
ics, to the first use of it in plastics. 
It’s valuable. 

May we show you? Just ask for a 
Kurz-Kasch engineer. 


— Kurz-Kasch 


For Over 30 Years Planners and Molders in Plastics 


Kurz-Kasch, inc., 1419 South Broadway, Dayton 1, Ohio. Branch Sales Offices: New York @ Chicago @ Detroit 
Los Angéles @ Dallas @ St. Louis @ Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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There's a definite boost to sales of appliances that dis- 
play the smart, new Flamenol* cord-and-plug set. It’s 
a sales promoter that wins customers with its good 
looks, wins their confidence with its sturdiness. For 
Flamenol cords Jook as if they would resist the effects 
of aging and hard usage — and they do. 


There’s another advantage, too. Right now, cus- 
tomers and dealers alike are on the lookout for 
products with Flamenol cords. Aging appliances have 
shown them what a few years and a lot of flexing will 
do to ordinary cords, so they'll go out of their way for 
equipment that’s properly wired — with Flamenol 
cord-and-plug sets. 


A Flamenol cord with molded-on plug is actually a 
sales “plug” for your product. It’s an assembly time- 
saver, too, because cord and plug are preassembled by 
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A PLUG FOR YOUR PRODUCT 


GENERAL (ELECTRIC 





General Electric — ready to be connected to your appli- 
ance. Choose either brown or ivory in 6-, 8-, or 11-foot 
lengths. We'll be glad to send you facts and prices. 
Section Q56-522, Appliance and Merchandise Depart- 


ment, General Electric Company, Bridgeport 2, Conn. 
*Trade-mark Reg. U. S. Pat. Of 


{3 FLAMENOL CORDS 


with harmonizing plastic plug molded on for extra strength 


> 
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Eliminate unnecessary packing and shipping costs with 


+L +) ee ee 


Now, you can eliminate costs like these from your bud- IMPORTANT 


get: the cost of disassembling machinery and equipment The number and scope of inquiries about 


Cocoon is amazing. To help us answer 
your inquiry quickly—to make it possible 
to give you a comprehensive recommenda- 
° ° ° tion—please give us as many details as 

greasy preservative coatings . . . the cost of replacing, or possible, including: the item to be pack- 
- . : ss aged; range of sizes; extent of protection 
re-conditioning, shipments damaged by moisture. . . the required, and for how long; whether your 
2 . - : problem involves storage, domestic or ex- 

cost of removing preservatives and reassembling equip- port shipment. Descriptive literature or 
photographs of your product are very 


ment at destination. These items represent real money! helpful. 


in preparation for packaging ... the cost of applying 


Cocoon, the amazing protective packaging applied 
with a spray gun, affords perfect protection against snow, 


rain, sun . . . keeps safe anywhere anything from a ball 





° " ‘ A Stri ff lik 
bearing to a locomotive. Submit your protective packag- YY Je uaree. 


pee! 
ing problem to us for analysis. Cocoon protection can DX. wo - \ - 
assure perfect shipment or storage for your equipment | 
Applied with 


anywhere in the world. R. M. Hollingshead Corporation, spray gun 


Camden, ‘New Jersey; Toronto, Canada. 
A PRODUCT OF 


Package with Cocoou A 


LEADER IN MAINTENANCE CHEMICALS 
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A MONSANTO PLASTIC 


\ : 
\-~ PRODUCT OF MASTRO” 
PLASTICS CORP., BRONX, N.Y. 


They're hanging up sales records as well as the Monday wash— 
these dolorful clothespins made of Monsanto Lustron. More important, 
they're proving: it's easy to do business with Monsanto Lustron. 


For as long as anyone could remember, clothespins were made of 
wood. Then some far-sighted men took an idea to a molder, pro- 
duced it in Monsanto Lustron and built a new industry that sold 
hundreds of millions of better clothespins last year. They capitalized 
on these six qualities which no other material combines so advan- 
tageously as Monsanto Lustron: 


@ Minimum of time required to start business . . . minimum equipment . . 
minimum capital outlay. 


@ Low cost per pound combined with light weight, gives more items per dollar. 

@ Adaptable to fastest, most economical mass production methods. 

®@ Finishing, buffing, machining, stamping, tumbling, etc., eliminated or minimized. 
@ Waste material salvageable at full value. 

@ Gleaming, salesmaking colors inherent in Monsanto Lustron. 


Whether you use Monsanto Lustron for all or part of your product, 
these same qualities can help you write your own success story. 
Get complete information from your molder or direct from: 
MONSANTO CHEMICAL COMPANY, Plastics Division, Spring- 
field 2, Massachusetts. In Canada, Monsanto (Canada) Limited, 
Montreal, Toronto, Vancouver. Lustron: Reg. U. 8. Pat. Off. 


ANN GNe 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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Oil is the lifeblood of a bearing. Proper 
lubrication forms a protecting film between 
the shaft and the bearing . . . prevents 
metal-to-metal contact . . . cuts friction to 


Che RIGHT amount ee 


of Ol L One reason why Johnson LEDALOYL 

Bearings operate so quiet ...so smooth... 

” and for so long a time is the self-lubricating 
in the RIG HI plac e feature. Myriads of tiny, evenly spaced 
pores .. . as many as 13,000 to the square 

inch . . . serve as miniature oil wells. When 

the bearing is in use these pores meter the 

at the RIGHT time oil to the bearing area. When the bearing 
is at rest the oil is reabsorbed. Thus you 


always have the right amount of oil in the 
right place, at the right time. 


The dependable self-lubricating action of 

Johnson LEDALOYL provides many worth- 

while savings to the designer. Expensive 

lubrication aids are eliminated and, in 

many cases, the bearings can be sealed in 

in Powd e r M et a | | ul rgy place. They are ideal for all types of house- 
git hold equipment. Write for complete, tech- 

ut 3 nical information. 


JOHNSON BRONZE COMPANY 
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Little Chef 


MINIATURE ELECTRIC RANGES 


Little Chef Super DeLuxe Miniature Electric Range. Model 
947. Scientifically designed to cook and bake accurately. 
its many features include: New safety aluminum top with 
element enclosed in AlSiMag; separate oven element, 
AlSiMag insulated; separate warming oven; real switches; 
oven thermometer; fully insulated. Made of heavy gauge 
steel, welded and riveted. White baked enamel finish. 
Inside rust proofed. Heavy asbestos appliance cord. 
Range size 13%” x 10%” x 7”. Individually cartoned, 
6 to shipping case. Suggested retail, $9.95. Tacoma Metal 
Products Company, 414 Puyallup Ave., Tacoma 2, Wash. 
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BURNING PENCILS...WOOD BURNING SETS 
SOLDERING SETS’... SOLDERING PENCILS 


6 in 1 Ungar Electro-Craft Burning Pencil for Forming, 
Burning or Embossing plastic, wood, leather, velvet, cork, 
foil. Set consists of the Underwriters’ Approved pencil, six 
brass tips, metallic foil, emery cloth, instruction folder. 

The Electro-Craft Wood Burning Set covers three crafts, 
Wood burning, Embossing with colored metallic foil, and 
Painting with water colors done on wood or paper. Highest 
quality of materials and workmanship throughout. AlSiMag 
insulation. Pencil approved by Underwriters’ Laboratory in 
its entirety. Heating unit GUARANTEED FOREVER. Pencil 
has plastic handle, cork insulated grip. Brass tips. 20 watt 
heating unit. For use with 110 volts, A.C. or D.C. 
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.-- for almost any appliance or instrument 


Cais are Stackpole has the switch you 


need — at a price in keeping with your pro- 
duction budget. Eighteen standard types in- 
clude 1-, 2-, 3- and 4-pole and 3-position 
switches, with or without detent, spring re- 
turn, covers and other optional finan 
Special types and adaptations can be pro- 
~— economically for large quantity users. 
‘They’ r're Polly dependable. They add greatly 
to the sales _ appeal and efficiency of any 


electrical product. — } 


STACKPOLE CARBON CO. - St. Marys, Pa. 
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Write for Catalog RC-6 in- 
cluding Stackpole Switches, 
Fixed and Variable Resis- 
tors and Iron Cores. 
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or DC. All markings are engraved on the 
buttons—colored red for STOP and black 
for most other designations. All buttons 
and selector switches readily turn 90 deg., 
to read easily in any position. 
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FEDERAL ELECTRIC PRODUCTS COMPANY, MANUFACTURERS OF A COMPLETE LINE OF ELECTRICAL PRODUCTS 
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EW WOULD disagree as to the de- 

sirability of reducing prices or at 
least of halting their upswing at this time. 
Many industrial leaders agree that price 
reductions are desirable to overcome 
buyer’s resistance and to curb the upward 
spiral of wage demands. 


A few large manufacturers have cut 
prices but the bulk of small producers 
are marking time, wondering what they 
can do to meet the pressure the govern- 
ment is exerting to bring prices down. 
What is meant specifically is prices of 
consumer goods, including durables like 
appliances and radios. What is not always 
recognized is that in order to achieve 
lowered prices on consumer goods, it may 
be necessary to raise costs of capital goods 
to increase productivity. 


Design engineers and manufacturers 
have one recourse to offset higher labor 
and materials costs. It is to reduce the 
amount of labor expended per unit by 
further mechanization of manufacturing 
processes. Greater automaticity is being 
designed into all kinds of production 
machinery. Elaborate and hence more 
expensive tooling is replacing manual 
skill, and electrically sequenced opera- 
tions initiated by a push button set the 
pace and do most of the thinking. Such 
equipment is obviously more costly. 


Mechanization is now being extended 
into the assembly of components and 
checking their performance. The most 
recent examples are in manufacture of 
electrical components. Many of these pro- 
duction equipments are “specials”, de- 
vised in the manufacturer’s own engineer- 
ing department. In themselves they in- 
volve electrical drives and intricate con- 
trols, plus instrumentation. 


Lower Prices Through Cost Reduction 





It is perhaps partly with this trend in 
mind that a large radio manufacturer last 
month announced price cuts up to $20 on 
radio-phonograph sets in anticipation of a 
predicted drop of some 10 to 20 per cent 
in the price of components. 


A recent reader survey indicated a high 
degree of interest on the part of design 
engineers in cost reduction methods. It 
was confirmed by the response to a short 
article on a new method for centrifugally 
casting small induction motor rotors in 
30 seconds. No doubt a projected article 
on equipment for winding universal motor 
armatures in less than a minute will com- 
mand similar attention. 


The interest in high-cycle motors, both 
large or small, points the way to higher 
operating speeds in production machinery, 
with consequent lowering of unit labor 
costs. This trend ties in with wider appli- 
cation of automatic cycling and further 
extension of electrical interlocks and pre- 
cision limit switches to protect the ma- 
chine and the work at higher speeds. 


Not only can further mechanization re- 
duce production time but also the fatigue 
factor. More and more auxiliary func- 
tions are being powered by motors, hy- 
draulic systems or air-operated devices, 
hooked into the machine cycle through 
solenoid valves. 


Manufacturing costs are obviously con- 
tingent on design factors, too. These in- 
clude decisions relating to selection of 
components, materials, and fabrication 
methods as well as physical shape. Stand- 
ardization of components and limitation 
of numbers of product styles are ways of 
reducing manufacturing costs that the 
designer could well explore. 




















































Basic Components Underlie 
Machine Electrification Program 


Y. Monarch Machine Tool Company’s latest lines of turning machines, 









electrical units that had been proved on special designs have been modified to 


unveiled its new line of truly postwar ma- 

chines some months ago, it was not surprising 
to find that most of the significant developments were 
electrical. Monarch engineers had been thinking along 
these lines for years, so much so that machines that 
have been on the market for seven or eight years are 
still pace setters. And while there has been more 
opportunity to display ingenuity in high production 
turning machines with automatic features, Monarch 
really typed its “do-it-electrically” policy when it 
brought out its 10-inch precision toolroom lathe with 
so-called electric head some eight years ago. Even 
before that it had adapted an existing electrical con- 
trol—_the Keller—to toolroom lathes for extremely 
accurate contour turning. That was not a production 
tool, either, but it was a borrowed idea, rather than an 
original one. Today’s lines are wholly home-grown 
products. 

The 10-in. lathe with electric headstock was a success- 
ful attempt to supply stepless speed variations in a 
turning machine of moderate power (3 hp). Several 
avenues of approach were open, including friction disk 
drives and variable ratio V-belt pulleys. Hydraulic 
pump-motor combinations were also considered. 
Eventually a modified Ward-Leonard system using a 
d-c drive motor operated off a motor-generator set with 
rheostat field control was adopted. Commercially, it is 
known as the Reliance V-S drive. This system is still 
in use today on the 10-in. precision manufacturing lathe 
with all-electric drive, providing 100:1 range of step- 
less spindle speeds. 

Basically, when it came to the development of fully 
automatic types of machines the decision was between 
an electro-mechanical solution of the drive problem or 
hydraulic. At a time when the rest of the industry 
was going hydraulic on a broad scale, Monarch decided 
to stick to electricit?. It seemed easier and less trouble- 
some from a maintenance point of view to pipe power 
around by a few wires than by hydraulic tubing. The 
electrical controls frequently are complicated and in the 
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perform more versatile functions on new general-purpose types of machines. 


initial stages of the program there were control failures. 
These have been overcome partially by selection of more 
rugged components and by changing from d-c to a-c 
controls where feasible, although direct current has not 
been abandoned entirely. For another thing, use of 
alternating current has given a wider choice of control 
components. Monarch is a company that has always 
wired its own panels. 

D-c supply for certain functions, like variable speed 
control and magnetic clutches has always been a 
problem, As will be seen, the solution has been by 
M-G sets and more recently by rectifier tubes, as an 
optional choice. Main spindle drives are often squirrel 
cage induction motors. The automaticity is obtained 
in the independent feed mechanisms through contour 
controls. Contour turning has been a specialty with 
this company for years. 

There are five forms of contour controls offered, 
all but one of them electrical in character. The excep- 
tion is the Monarch “Air Tracer,” which is a hydro- 
pneumatic contour control attachment (See ELEcTRICAL 
MANUFACTURING, July, 1946, p. 41) recently ac- 
quired from the Bailey Meter Company. 

Back of these developments (with more to come) 
stands a development laboratory headed by an elec- 
trically-minded mechanical engineer and assisted by 
a mechanically-minded electrical engineer who in his 
spare moments is a radio “ham”. They make a good 
team. They are both conscious of the fact that all elec- 
trical equipment is subject to mechanical abuse, partic- 
ularly in the machine shop under the pressure of mass 
production. They have been able to attain high sen- 
sitivity electrically without resorting to delicate mechan- 
isms. Precision snap action limit switches, for instance, 
are mounted in rugged housings and are actuated by 
arms carried on spring-loaded plungers which normally 
hold switches in their operating positions. Coming up 
against a positive stop relieves the switches of pressure 
and guards them against damage from excessive force. 

Monarch first became interested in contour turning in 
1930 when it adapted the Keller principle of electric 
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FIG. 1—Common component in most of Monarch’s elec- 
trified turning machines is the combination magnetic 
clutch and brake, shown here on the Magna-matic lathe. 


FIG. 3—In-and-out travel of the front tool slide is limited 
by these depth-stop plunger dogs engaging precision limit 
switches within the central housing. 


contour control under license from the Keller Mechan- 
ical Engineering Co., now a division of Pratt & Whitney. 
This system, so widely applied in the automatic tem- 
plate-following die sinker, is too well known to describe 
here. Suffice it to say that Monarch lathes with the 
Keller control are still being built. They are particularly 
adaptable for work requiring extreme accuracy on a 
toolroom basis. They are extremely versatile units, 
being capable of following any shape of two-dimensional 
template, but they are not production machines. The 
system is a slow process of developing a shape by tiny 
coordinate steps. 

Monarch’s first step toward a full automatic, produc- 
tion turning machine with electric controls, was in the 
Magna-Matic lathe. Brought out for the 1935 Machine 
Tool Builders’ Show, it was originally designed to meet 
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FIG, 2—Precision micro-diameter switch on the Magna- 
matic lathe. The diameter gage blocks, not shown, are 
placed along the rail (with scale) underneath the switch. 


FIG. 4—Multiple-disk clutches on the low-speed backgear 
shaft of the Magna-matic headstock are engaged by the 
air cylinder, actuated through a solenoid valve. 


the needs of a high production machine for step turn- 
ing of motor shafts. This machine borrowed one im- 
portant component from the Keller attachment, namely, 
the combination magnetic clutches and brakes through 
which feed and traverse motions to the tool slide and 
carriage were obtained. It would be well to describe 
these clutches here because they are retained as elements 
of the latest types of turning machines, as well as inter- 
mediate types. 

In a machine of this type, the spindle is driven by a 
magnetic clutch. The spindle is also braked by a mag- 
netic brake. The lead screw and feed rod are some- 
times driven from the spindle with an intermediate 
pick-off gear. On the Magna-Matic they are inde- 
pendently driven from a separate d-c motor through 
two sets of magnetic clutches and suitable gearing in a 
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FIG. 5—Power unit of Monarch automatic sizing con- 

trol attachment. Included are d-c feed motor (con- 

cealed in base), magnetic clutches and brakes, M-G 
set (right), and a-c traverse motor (left rear). 


“feed step-up” arrangement. As can be seen in Fig. 1, 
the clutches (right) are energized through slip rings, 
and according to which faces are energized provide 
traverse or infeed motion to the tool block. To the left 
of each clutch is a magnetic brake, held stationary. The 
electrical hookup is such that when one shaft is driven, 
the other is braked. Engaging disks or armatures slide 
between the clutches and brakes and are faced with 
Velvatouch, a non-magnetic material that prevents sticky 
action. Originally, these clutches and brakes were 
supplied from a dynamotor which provided 14 volts 
d-c for the Keller contour controls and 115 volts for 
the motor and clutches. Later this was changed to a 
flat, compound-wound motor-generator set producing 
the same dual a-c voltages. In current models of the 
Magna-Matic, a motor-generator set, mounted on the 
rear of the headstock, provides 115 volts d-c for the 





clutches, but the control circuit relays on the sizing 
attachments are operated on 110 volts a-c in accordance 
with standard machine tool practice for control cir- 
cuits. The feed motor is a variable speed (600-2400 
rpm) shunt-wound reversing d-c motor with field con- 
trol. The controller for this motor incorporates field 
acceleration. 

For shaft turning, six preset feed rates may be 
obtained for each diameter step through six voltage 
regulator rheostats. The feeds may be advanced or 
retarded for each successive diameter on the same 
workpiece. Their automatic selection is tied in with 
the same micro-diameter switch and gage blocks: that 
govern the step turning of the shaft. Templates may 
also be used as a master on highly repetitive work, 
although this electric control system is equally adaptable 
to non-repeat small quantity work. 

The master control switch, Fig. 2, is mounted on the 
carriage on the front and is basically a control for 
interrupting the longitudinal feed of the carriage and 
permitting the front tool to be fed out to a new diam- 
eter, as dictated by the setting of the gage blocks along 
the rail. Cutting is started on the smallest diameter 
and the tool backed out at each step. Diameters can be 
held within plus or minus 0.002 in. 

The micro-diameter switch incorporates two Micro- 
Switches, controlled by separate fingers. One finger is 
pivoted about a horizontal trunnion and is spring 
loaded. When the finger strikes a gage block at a 
diameter step, the switch plunger is relieved, causing 
outfeed of the tool slide until the lower contact is freed 
from the gage block, at which point longitudinal feed 
is resumed through the magnetic clutches. The other 
limit switch is of the maintained-contact or reset type, 
having a plunger on both the upper and lower faces, 
and is governed by a vertical plunger. This switch 
sequences the feed rate changes through the preset 
rheostats. 

Overtravel limit switches are housed in the carriage, 
Fig. 3, to limit the in-and-out feed of the front tool slide 
and at both ends of the bed to limit carriage travel. 














These precision snap-action limit switches are similarly 
actuated by arms carried on well guided, spring-loaded 
plungers which normally hold the switches in their 


operated positions. The respective plungers and arms 
are moved by micrometer dogs to limit overtravel. 

Necking, facing and chamfering operations are per- 
formed with rear tools, provided with power infeed 
only and with the depth of infeed governed by microm- 
eter stop dogs and precision limit switches. 

A pilot switch on the front of the bed actuates a 
switch to supply power to the rear carriage clutches. 
The rear slide may feed in for some time before the 
front carriage completes its work, so that the tools will 
be in cutting position when the front carriage reaches 
the left-hand limit switch and the spindle automatically 
slows down. This method provides greater work clear- 
ance during loading and unloading operations. 

During these operations of the rear tools, the spindle 
is slowed down from its preset speed, determined by 
change gears in the headstock. This is accomplished 
through engaging back gearing in the headstock through 
a multiple disk clutch. Clutch is actuated by means of 
a trunnion-mounted air cylinder and yoke shifting lever, 
and its action is hooked into the cycle control through 
a solenoid-operated valve, Fig. 4. 


AUTOMATIC SIZING ATTACHMENT 


The Magna-Matic lathe is basically a two-tool-slide 
automatic turning machine built from the ground up 
for electrical size control. The next step in the elec- 
trical program was the development of an automatic 
sizing attachment that could be applied, with rela- 
tively minor modifications, to a standard geared-head 
engine lathe or toolroom lathe, making it into an auto- 
matic turning machine. Many of the elements of the 


Magna-Matic electric control are carried over into this 
device. As before, a template or adjustable gage blocks 
control a tracer with two precision snap-action switches ; 
the tracer controls a relay and the latter a set of elec- 
trical clutches and brakes through which the feed 








mechanism is driven. The diameter control gage blocks 
are the same as used on the former unit, except that 
they are mounted on a rail at the rear of the bed. 
Micrometer type gage blocks may also be used to in- 
crease the versatility of the unit. The micro-sizing 
switch control essentially is the same as before except 
for its location on a rear extension of the carriage in- 
stead of at the front. ; 

Drive for the coordinated lead screw and feed rod 
movements is concentrated in one packaged unit 
located at the right-hand end of the bed, Fig. 5. As 
before, longitudinal and cross feed driving power is 
derived from a variable speed d-c motor which drives 
the two slowly revolving magnetic clutches through 
gearing. In the photograph, this motor cannot be seen 
as it is inside the base at the lowest level. To the 
right can be seen the motor-generator set supplying 
115 volts d-c to the feed motor and the clutches. This 
motor is 1% hp or 3 hp, depending upon the size of 
the lathe. Mounted on the outside, at the left, is a 
3-hp, 3450 rpm squirrel-cage induction motor for rapid 
traverse. It is tied into the lead screw and feed rod 
drives through a worm and wheel and differential bevel 
gears. The magnetic starter for this motor is above it. 
Directly below the motor is a belt-driven type of 
plugging relay for braking the rapid-traverse motor. 

The six rheostats give preset speeds for the variable 
speed d-c feed motor. Speed control is by variable 
voltage (not Ward-Leonard system). This includes 
the tracer mechanism that sends its signals into the 
power unit. Where six separate feed rates are pro- 
vided, as illustrated, a stepping relay is used to pick 
up each rheostat in succession. Once the settings 


are made in the initial, manually controlled run, the 
cycle of feed rates will then repeat automatically. 
With this type of attachment, no attempt is made 










































































FIG. 6—Independent electric power feeds of front and rear tools slides are found in this semi-automatic Mona- 


matic lathe. Note electric controls on cartiage and headstock panel. FIG. 7 LEFT—Motor at lower right for feed 


80 


FIG. 11 ABOVE—The Monarch Uni-matic turning 
machine incorporates one to three electrically-powered 
tool feed units coordinated through a control panel. 
FIG. 12. LEFT—Micrometer screws for setting limit 
switches that govern the shift from rapid traverse to 
feed, stop at depth of cut, and rapid return. FIG. 13. 
RIGHT—Lower timers govern length of dwell at depth 
of feed on the Uni-matic. Upper timers and relays 
assure that total cycle period is time of longest cut. 





to effect spindle speed changes automatically. Spindle 
speeds are fixed and are set manually through the con- 
ventional headstock gear shift levers and the gear train 
is driven by V-belt from an induction motor mounted 
on the rear of the leg. 

The operator’s control panel provides push button 
stations for manual control of feed and traverse motors 
during setup, as well as for starting the generator 
motor and coolant pump. An inching control is also 
provided for the traverse motor, right or left. Other 
buttons cut the traced controls in or out and provide for 
automatic cycle control when the setup is completed. 
Where only one fged rate is provided throughout the 
cycle, the field rheostat is placed on this panel, also, 
rather than on the power unit as illustrated in Fig. 5. 

For contour turning, the tracer mirco-diameter switch 
in this unit is arranged so that until the tracer touches 
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and traverse motions on front carriage can be either a-c or d-c. Vertical motor drives “mist lubrication system. 
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the template, the longitudinal feed clutch and trans- 
verse feed brake are energized, causing the tracer point 
and the single-point tool to move longitudinally toward 
the template and the workpiece respectively. When the 
tracer contacts the template, the tracer switch closes, 
stopping longitudinal feed and starting transverse feed 
out, until the tracer switch is opened, returning the feed 
to longitudinal motion. These two feeding motions 
continue as the tracer follows the template, forming 
tiny stair steps within dimensions of a thousandth of 
an inch. As on the Magna-Matic lathe, limit switches 
control overtravel in either direction. 

In their modernized versions (mainly in the a-c 
control circuits) both the Magna-Matic and the auto- 
matic sizing attachment are still available. During the 
last year they have been supplemented by other types 
of automatic and semi-automatic turning machines 
that are almost wholly electrical in character. Basically, 
the Uni-matic and the Mona-matic turning machines 
have the same type of headstock drive—from a one- or 
two-speed a-c motor with speed changes effected 
through change gears and the final backgear drive to 
the spindle (with d-c drive an alternate). The Mona- 
matic, Fig. 6, more conventional in appearance, has 
separately controlled feed motors for the front and 
rear tool slides, while the Uni-matic features one to 
three electrically powered and interlocked tool heads 
that may be arranged in any pattern on the flat lathe 
bed. Many of the control features are common to 
both machines and many of the power components are 
similar. In both, the feed motions are tied in electrically 
so there is not a precise relationship between spindle 
speed and feed rate. 

On the Mona-matic, the front carriage can he 
equipped with either hand return of longitudinal or 
traverse movement of power-driven feeds, or a semi- 
automatic cycle can be obtained that includes power- 
driven longitudinal feed toward the headstock and 
rapid traverse return. The carriage feed motor is 
placed in the front of the headstock, Fig. 7, to the left 
of and behind the control station. The rear carriage for 
facing and necking work has its own motor, Fig. 8, with 
an electrically controlled cycle and feed rates that can 
he changed through pickoff gears. It is provided with 
rapid traverse in to cutting position, feed and rapid 
return, and because of its independent motor drive, 
requires no mechanical tie-up with the front carriage. 
Both the front and rear feed motors are %4-hp, 3450 
rpm, 3-phase, 220-volt. Where d-c power is available 
from an m-g set, d-c motors may be substituted, in 
which case feed rates are obtained by rheostat control 
instead of pickoff gears. Other fractional-horsepower 
motors are a %-hp, 1750 rpm “mist” lubricating motor 
for the headstock drive, seen in Fig. 7, and a %-hp 
coolant pump motor, both 3-phase. 

As in the example of the Magna-Matic, magnetic 
clutches are employed to control all feed motions. In 
all, there are four clutches and four brakes—front and 
rear feed clutches and front and rear traverse units. 
Feed and traverse cycle are electrically interlocked so 
that the two motions will not be in operation at one 
time. (See wiring diagram, Fig. 9, on following 
pages.) For the real tool slide, the typical tool cycle 


would be rapid traverse in, feed to depth, dwell and 
(Continued on page 158) 
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FIG. 8—Flange-mounted feed and traverse motor for rear 
tool slide on the Mona-matic lathe. Limit switches for the 
rapid traverse infeed and return to the right of the slide. 
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Accuracy Factors in Thermocouple 
Extension Lead-Wires 


FIG. 10—Headstock drive of the Mona-matic lathe. 
Auxiliary pulley drives centrifugal plugging switch above 
motor. Speed changes are effected by pickoff gears. 
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The nature and size of the conductor and the charac- 
ter of the insulation all have a bearing upon accuracy 
because of the small magnitudes of the emfs employed. 





HE ACCURACY of any temperature-measuring 
equipment can be no better than the inherent 
precision of its components. C. C. Roberts and 
C. A. Vogelsang of Brown Instrument Company, dis- 
cussed, im a recent paper, some of the considerations 
affecting such accuracy in equipment operating upon 
the thermocouple-potentiometer principle, with special 
reference to the lead-wires employed. 

The temperature indication is obtained from the meas- 
urement of the emf developed by a thermocouple. This 
emf is determined by the temperature differential be- 
tween the hot and cold junctions of the thermocouple. 
If the thermo-electric circuit were confined to the ther- 
mocouple proper, variations in the temperature at the 
cold junction (terminal head) would introduce an in- 
tolerable error. However, when suitable extension 
lead-wire is used to extend the thermocouple to the in- 
strument and thus locate the cold junction at a point 
where changes in its temperature can be easily and ac- 
curately compensated, the required degree of precision 
can be attained. 

When extension lead-wires are used (as they are in 
practically all pyrometer installations today) they be- 
come a part of the thermoelectric circuit and the thermo- 
couple actually consists of the extension lead-wires plus 
the thermocouple itself. Hence, the thermoelectric char- 
acteristics of the metals used in the extension lead-wires 
are as vital as those of the thermocouple proper. 

Inasmuch as the emf generated by a thermocouple 
is, at the most, only about 50 millivolts (0.050 volts), 
very minute leakage or galvanic action can produce 
serious inaccuracies in the temperature indications by 
changing the emf applied to the instrument. Therefore, 
the moisture-resistant qualities of insulation, which 
guard against the possibilities of leakage or galvanic 
action, are primary factors to consider. The weather, 
heat, and corrosive atmosphere-resistant qualities are 
of equal importance in forestalling leakage, direct shorts, 
and grounds. As a general rule, in industrial processes, 
heat and dryness, no less than moisture, are potentially 
dangerous factors. Heat will dry some insulations so 
that they become brittle, highly absorbent, or actually 
destroyed. It must be borne in mind that leakages 
and similar effects, which would be inconsequential at 
higher voltages, such as 110 volts, or even at one volt, 
produce serious errors in the minute voltages common 
to thermocouple circuits. 

As was previously stated, the emf developed by a 
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Checking the thermoelectric characteristics of exten- - 
sion lead-wire. Samples of wires with ends pre- 
viously welded are shown here with coupled ends in 
controlled-temperature furnaces and opposite ends in 
ice-water containers. Operator checks emf with 
potentiometer and standard cell. 


thermocouple is determined by the temperature differ 
ential between the hot and cold junctions of the thermo- 
couple. Since the extension lead-wires are intended to 
extend the cold junction point to the end of the exten- 
sion lead-wires, they must have thermoelectric charac- 
teristics which conform to those of the actual thermo 
couple wires. Otherwise, at the junctures between the 
actual thermocouple wires and the extension leads, 
there would be a thermoelectric effect which would 
result in erroneous readings. 

While in most cases the same metals are used in the 
extension lead-wires as are used for the thermocouple 
wires themselves, there are times when this is economic 
ally impractical. However, if the thermoelectric char- 
acteristics of the extension lead-wires and those of the 
thermocouple itself conform, the same results are ob- 
tained, regardless of the materials used. For example, 
it is economically prohibitive and unnecessary to use 
platinum-platinum rhodium extension lead-wires with a 
platinum-platinum rhodium thermocouple. Conse- 
quently a cheaper combination of metals (such as cop- 
per-copper nickel) whose thermoelectric characteristics 
conform within the required limits, is used to obtain 
entirely satisfactory results. 

So far as the size or gage of wire is concerned, there 

& (Continued on page 168) 
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Magnetic Air-Gap Measures Torque 
and Transmitted Power 





Small displacement of teeth at side of tiny air-gap is 


checked by conventional bridge and used as a measure of 


torsional stress in the shaft with power calculated therefrom. 


K. L. WOMMACK 


Motor Engineer 
Westinghouse Electric Corporation 


NSTRUMENTS for measuring electrical quan- 

tities are simple and exist in great variety. Just 

as amperes are measured in the transmission and 
absorption of electrical power, torque must be measured 
and known for all phases of mechanical power trans- 
massion and absorption. An instrument to do this 
efficiently and economically over the entire range of 
power-transmission machinery has been designed by 
the Westinghouse Electric Corporation, and is known 
as the magnetic-coupled torquemeter. 

The new instrument is a compact, adaptable device 
for measuring torque transmitted by a rotating shaft. 
In appearance it resembles a motor 10 to 25 in. long 
and 5 to 14 in. in diameter with a double-extended 
shaft, which may be coupled like a jackshaft between 
prime mover and power absorber. It is fed by an 
external power supply, a simple metering circuit giving 
the torque reading. The unit weighs between 30 and 
725 lb, depending on the rating and type of metering 
circuit the application requires. 

The inner construction is shown in Figs. 2 and 4. 
The coils are mounted on the stator and a gap is left 
in the shells of magnetic material surrounding the coils 
just above the active air gaps. 

The shaft has three equidistant flanges with rings 
of non-magnetic metal shrunk over them. Pinned to 
these non-magnetic rings are magnetic rings with 
projections or teeth on their adjacent edges that inter- 





Fig. 1—One version of the magnetic-coupled torquemeter, 
especially designed for operation at 40,000 rpm. 
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lock to form the active or motion-sensitive air gaps, 
opening or closing and changing in length as torque 
is applied to the shaft. It will be seen that when the 
shaft is subjected to torsion the air gap on one side 
of the center ring becomes shorter and that on the other 
side becomes longer. 

When the coils are excited with alternating current, 
flux passes around the shells, off the stator into the 
rotor, through the active gaps, and back into the stator. 
The active gaps are the major reluctance in the mag- 
netic circuit, and therefore any amount of torque de- 
veloped causes the impedance of one coil to increase 
and that of the other to decrease. If the coils form 
two legs of an a-c bridge, the unbalanced voltage is a 
measure of this torque. 

The control circuit consists of an a-c bridge and a 
metering circuit as shown in Fig. 3. A signal pickup 
transformer takes the signal from the a-c bridge and 
passes it through a rectifier to the metering circuit. 
Inasmuch as the voltage from the torquemeter bridge 
cannot be conveniently balanced to zero, a constant 
bias is supplied to the metering circuit by another 
rectifier. The signal is measured by a milliammeter, 
or, if larger indicators or recorders are required, the 
potential drop across a resistor carrying the unbalanced 
curent is used. To measure this potential drop a 
millivoltmeter, preferably of the self-balancing potenti- 
ometer type, is used. 

The rectifier circuits have stable temperature char- 
acteristics and swamping resistors minimize the effect 
of changes in the forward resistance of the rectifier. 
These swamping resistors are stable and large enough 
in comparison to the rectifier resistance to make varia- 
tions in it negligible. 

The output of the torquemeter is directly propor- 
tional to the input voltage. If the voltage varies enough 
to produce objectionable errors in the readings, a volt- 
age regulator can be used. The impedance of bridge 
and metering circuits is matched with the signal pick-up 
transformer for greater power output efficiency. 

Because the output of the magnetic-coupled torque- 
meter is independent of speed, calibration can be made 
at standstill by clamping one end of the shaft and 
applying a known load on a known length of lever arm 
attached to the other end. If friction is absent, the 
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Fig. 2—Schematic diagram of a section through a 

magnetic-coupled torquemeter with the path of mag- 

netic flux indicated. The active air-gaps are between 

the “teeth” projecting from each of the three magnetic 
rings mounted on the shaft. 


torquemeter can detect changes in load as small as 
0.1 per cent of full load. Accuracies of +1 per cent 
of rated torque can be secured with proper care and 
compensation for known effects. 

The maximum possible operating speed of the torque- 
meter is limited by the hoop stress in the magnetic 
tooth rings, limiting speed of the ball bearings, and 
critical speed ef the shaft. Heretofore, hoop stress 
has been a serious limiting factor because the rotor 
rings must be magnetically soft. However, a recently 
developed high-strength magnetic alloy has raised the 
allowable hoop stress 150 per cent. Bearing speeds 
have been driven upwards by gas-turbine developments, 
leaving the maximum torquemeter speed equally limited 
by either the critical speed of the shaft or the ball 
bearings, depending on the application. 

Magnetic-coupled torquemeters have found many 
uses. They are used to test high-speed motors (up to 
10,000 rpm) and to measure the effect of design changes 
upon stray load loss. The possibility of automatically 
drawing speed-torque curves of a-c motors is seen. 

The torquemeter can also be used to study the 
torsional vibrations in machines where smooth power 
transmission is essential. It is suitable for frequencies 
up to about % to % that of its supply voltage. The 
supply frequency cannot be increased indefinitely be- 
cause iron losses in the pick-up limit the output. How- 
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Fig. 4—Section through a magnetic-coupled torquemeter showing the teeth between which is the variable air-gap con- 
stituting the torque-sensitive element. This is a special design intended to handle overloads up to 400 per cent. One 
of the two sets of teeth shown provide the variable air-gaps across which the magnetic flux passes. The other, inner, 
set is for mechanical protection only, taking the compressive load at extreme torques in starting. 
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Fig. 3—A-c bridge, rectifiers and other elements used 
in measuring changes in impedance of Z, and Z, due 
to variations in reluctance of the active air gap be- 
tween teeth, caused in turn by torsional deformation of 


the shaft as a result of loading. 











ever, if a torquemeter is needed for studying torsional 
vibrations above 100 cycles per second, a power-supply 
frequency above 400 cycles can be used, and the output 
amplified to operate a recording oscillograph. 

Torquemeters may also prove suitable in the study 
of gear and chain drives, rolling and paper mills, 
engines, pumps, blowers, and machine tools. 

The torquemeter is enclosed in a_ high-strength, 
streamlined aluminum frame, operates on high-speed 
ball bearings, and is adaptable to a variety of mountings. 
For applications covering wide ranges of speed and 
load, such as gas-turbine studies, a split-stator torque- 
meter with changeable rotors is available. 

The MC-1 type of magnetic-coupled torquemeter 
has a 400-per cent overload capacity, obtained (on the 
larger units) by mechanical stops that protect the mag- 
netic teeth from injury during starting. Non-magnetic 
tooth rings close before the magnetic gaps and carry 
the load. (See Fig. 4.) 

The torquemeter has been built in sizes ranging 
from 1 to 15,000 ft-lb in capacity and at speeds from 
zero to 40,000 rpm. 






































FIG. 1 


Disassembled view of typical eddy-current 
clutch of moderate size. 
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FIG. 3—The Adjusto-Spede motor comprising an a-c 
motor (left) and an eddy-current clutch (right). 
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FIG. 4—Performance of a typical eddy-current coup- 
ling under various conditions of torque and excitation. 
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variable-speed slip coupling, the device has proved 

to be very useful in a surprising variety of appli- 
cations. Consistent research throughout the past two 
decades has brought a succession of developments until, 
in its present form, the induction slip-coupling has a 
satisfactory weight-to-horespower ratio and is com- 
parable in other respects with dlder types of couplings. 

The slip clutch or slip coupling (synonymous term) 
can be furnished as a variable-speed drive when it is 
connected directly to either a synchronous or an induc- 
tion motor; or the procedure can be reversed and it can 
function as a constant-speed drive when the driver 
has variable speed and the load is held to constant 
speed by means extraneous to the drive. 

This device is basically a non-frictional mechanism 
operating through the medium ef a simple magnetic 
field. The basic construction of the coupling is illus- 
trated in Fig. 1. There are two revolving parts, a driver 
member and a driven member; one known as the field 
member, and the other an armature member. Fig. 2 
illustrates the “doughnut” or circumferential coil which 
is located between the overlapping poles. Slip rings 
feeding the field coil are shown in Fig. 1. Fig. 3 is 
a cross-sectional view showing the respective positions 
of the field coil, slip rings, and brushes for one style. 
A good grade of magnet iron forms the material from 
which the field member is made. The armature drum 
contains no embedded conductors, but is usually made 
of steel because of the magnetic properties of that mate- 
rial. The ribs cast on the outside of the drum, in Fig. 
1, are for cooling purposes only. 

Whenever there is relative slip between the two mem- 
bers, the magnetic field emanating from the field poles 
is cut by the steel of the armature drum as it slips past. 
The voltage thus generated in the armature drum, 
Fig. 2, sets up localized currents in the drum, which 
collectively create a magnetic pole of their own. (Aver- 
age air gap is about 0.030 in. between field poles and 
drum.) The attraction between unlike poles drags, or 
creates a torque, on the field member. The field poles 
are designed for maximum torque at both high and 
low slip. Analysis of the family of curves in Fig. 4 
illustrates this point. 

One type of eddy-current coupling gives constant 
torque and variable horsepower, with efficiency nearly 
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FIG. 5—Circuit elements for op- TL-S1 Re ' : —— 
eration of an Adjusto-Spede mo- ay 
tor and eddy-current clutch such Motor) {| 
as pictured in Fig. 3. Clutch [ starte: es 
winding C3-C4 is energized from START) ee Electronic Output 
thyratron El which is controlled 0 need control | 220 watts for 
by setting of speed rheostat R5. © | sine 
A d-c voltage is impressed be- (max) 
tween grid and cathode of thyra- 
tron El by operation of governor Speed setting er 
generator in lower left, output of { suseetet eessees 


which is rectified by thyratron E3. 
Small a-c ripple from transformer 
secondary T1S2, thrown out of 
phase, leading, by condenser C2, 
is superimposed on grid circuit of 
El. Increasing speed of driven 
shaft increases voltage output of 
governor generator, strengthens 
clutch field, reduces slip. Simpli- 
fied equivalent at left margin 


in direct proportion to the slip. Torque is constant from 
standstill to full speed of the driving device. Output 
horsepower is reduced from input in proportion to the 
ratio of input to output rpm, the difference being lost 
as heat in the drum. The coupling is comparable in 
efficiency to an induction-type, slip-ring motor. The 
overall efficiency is quite good when it is considered 
that there is only about 2 to 4 per cent average loss in 
a coupling at maximum output speed and torque. 
With many applications the torque required drops 
off with speed. If it does not reduce appreciably 
with speed, and efficiency is important, a two-speed 
induction motor can be used. Few, if any, electrical 
units used for variable speed can claim equal per- 
formance. Direct current units may be close to 
equal, but d-c equipment is losing ground to non- 
commutator types. However, some mechanical drives 
may claim higher efficiency, but they are limited in 
their scope and power range. 

Another important consideration which contributes 
much to the overall efficiency and reduction in cost, is 
the low wattage needed for excitation. That is, the 
power required for excitation is only a small fraction of 
that being transmitted. Therefore, the original cost 
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and maintenance costs on control equipment are rela- 
tively low. For example, a 50-watt control rectifier 
for field supply will handle couplings up through 3 hp 
at 1800 rpm while a 220-watt control will handle up to 
75 hp at 1800 rpm. A 440-watt control is good for about 
125 hp at 1800 rpm. The family of curves in Fig. 4 
illustrates the portion of excitation required for any 
particular speed in a typical case. There is no definite 
relationship between size of machine and excitation 
requirement, but some idea of relative magnitude may 
be obtained when it is realized that a 12,000-hp 500-rpm 
coupling requires a maximum excitation of about 20 kw. 

The possibilities of mounting arrangements are un- 
limited. A few may be found in more special appli- 
cations like marine transmissions, machine-tool, and 
automotive drives. Illustrations in this article picture 
other popular assemblages. One involving an a-c 
driving motor as an integral part of the structure is 
shown in Fig. 3. For those seeking a variable-speed 
a-c motor with good speed regulation through a range of 
about 20 to 1 in rpm, the unit in Fig. 3 has been devel- 
oped. Made in all standard motor sizes through 75 hp, 
Fig. 5 presents this variable-speed motor and its associ- 
ated control components. Note the diminutive size of 
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FIG. 6—Variable-speed motor (left) and water-cooled eddy-cur- 

rent absorption dynamometer (right). This machine is used for 

testing universal couplings one of which may be seen between 
the two flanged couplings, just left of the dynamometer. 
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FIG. 7—Excitation unit for an eddy-current coupling transmitting 
600 hp to a large induced-draft fan. Thyratrons on shelf at top 
handle 1250 watts d-c for the coupling excitation winding. 


certain parts, such as resistors, which are used for 
capacities from 5 through 100 hp at 1800 rpm. Below 
5 hp a smaller excitation unit (50 watts) is used. In 
Fig. 3 the space between the coupling and the output end 
housing is reserved for an eddy-current brake. 

Coupling units are available in sizes up through sev- 
eral hundred horsepower, and a popular type is shown 
in Fig. 10. The motor and eddy-current coupling are 
separate, but usually mounted on the same base. Such 
construction allows for the use of any type motor or 
choice of other forms of motive power. Some types are 
water-cooled, but there is no definite dividing line as to 
size, since many small units are water-cooled. Speed, 
speed range, and duties of the drive are deciding factors 
as to the type of cooling most desirable. Figs. 1, 3, 9 
and 10 are examples of air-cooling while Figs. 8, 12 and 
13 are water-cooled types. 

Normally, the only maintenance problems are period- 
ical lubrication and brush replacement, with occasional 
replacement of tubes when electronic control is used. 

Since it is necessary to furnish direct current for the 
coupling, such current is obtained by using gas-tube 
rectifiers with grid control. Usually the speed will change 
about 20 rpm from 25 per cent of full load to 125 per 
cent overload on a 1750-rpm drive. Since speed control 
is accomplished through the grids of the main rectifying 
tubes, the energy required for control is extremely low. 
A small potentiometer placed at some convenient dis- 
tance from the machine is all that is required to provide 
for a change in speed from a setting near zero to full 
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rpm. To more fully understand the operation of the 
electronic speed control, a basic circuit is shown in Fig. 


5, with accompanying description. Within the machine 
is located a miniature a-c generator using permanent 
magnets for field poles. In Fig. 3, for example, this 
little generator is located just to the right of the output- 
shaft inner ball bearing. The output of this generator 
is wired to the electronic control where the output voltage 
(voltage generated is in direct proportion to speed) is 
utilized in controlling the speed of the drive. Following 
is a broad statement of the principles involved in 
governing speed with such a basic electronic control. 

The disconnect switch is closed, which energizes trans- 
former T1 and thereby heats the filaments. Since 
thyratrons require pre-heating before the load is ap- 
plied, timer relay A is employed. The time required 
(about 20 seconds) to heat filament and cathode of 
thyratron E3 determines minimum warm-up time of E/ 
and E2. Relay A is then energized whenever the “start’’ 
pushbutton is pressed. 

A half-wave gas thyratron F/1 with grid control is 
used. The circuit is a half-wave type with a half-wave 
mercury rectifier tube E2 across the load. Tube E2 
is necessary since, without it, only about 5 per cent of 
full-load current would flow through the coupling 
winding. Tube E2 provides a “flywheel” circuit for 
the magnetic energy stored in the coupling field during 
the off cycle of the grid-control tube FE1, since the 
absorption of stored field energy must appear either as 
a dominating potential wave or current wave. 
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eddy-current clutch and 
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The thyratron tube will fire smoothly and by so 
doing control its power output. It will allow current to 
be varied from full-on to full-off, or vice versa, through 
the aid of a small a-c ripple potential to the grid of F1 
by means of transformer winding T1-S2, resistor R3 
and condenser C2. This voltage is thrown out of phase 
with the tube anode by placing a condenser in the 
secondary of T71-S2. A d-c potential is then applied to 
the grid to regulate the tube. About —5 volts d-c will 
shut the tube off, for example, and about —1 volt turns 
the tube on full. That is, full-output current. If we 
assume certain speed, load and current values, we will 
establish an arbitrary value of grid voltage at, say —3 
volts d-c. The speed rheostat applies a positive potential 
to the grids and the governor circuit applies a negative 
potential between grid and cathode. As the speed 
rheostat is slowly advanced the speed follows at such a 
value that there is a —3-volt potential on the grids. 
After there has been a set position and the speed rheo- 
stat is again advanced, there will be an increase in speed 
since the speed rheostat has increased the positive poten- 
tial to the grid. The speed will again balance off when- 
ever the governor generator is going fast enough to 
reduce the grid to a —3-volt potential. 

For circuits requiring a closer speed maintenance an 
amplifier tube is added, whereupon a speed range of 
20-to-1 can be had, maintained within 5-rpm limits, 
for a load change from 25 to 100 per cent of full load. 
Overloads impose changes that would be approximately 
proportional. This does not mean that the load cannot 
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FIG. 10—Separately mounted eddy-current slip coup- 
ling, components of which are shown in Fig. 1. 


FIG. 8—The largest eddy-current coupling ever built 

is this machine for transmitting 18000 hp at 480 rpm 

to drive a fan supplying a wind-tunnel for testing 
models of aircraft. It is 10 ft long, 7 ft. high. 


be released entirely, for 25 per cent is merely a routine 
check point. 

Such relatively close control has permitted many man- 
ufactured items to be improved in. numerous ways. 
There has been a noticeable trend for close control in 
the plastics industry. Even closer control than that 
mentioned can be had, but the cost of the control is 
increased. An important item to note is that there 
are no auxiliary machines necessary to operate the 
coupling, such as motor-generator sets, since the ener- 
gies involved are no greater than in pilot circuits 
except in large units. 

Although the coupling itself is not an a-c device it is 
an accessory that provides variable speed from an a-c 
motor. Some may hesitate to call such a combination 
strictly a “variable-speed a-c motor,” since it employs 
two distinct devices—an induction motor and an eddy- 
current coupling. However, these together achieve the 
requisites of the “variable-speed a-c motor.” It meets 
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the approval of the man who is interested in getting 
something to do the job. 

There are those who feel that, shortly, someone is 
going to “pull out of the hat” an invention, the idealistic 
variable-speed a-c motor. It should be about the size 
of the conventional squirrel-cage induction motor and 
have no slip rings or commutator. It should look like a 
squirrel-cage induction motor and be operated from 
the a-c line. Speed should be controlled by a device 
resembling a small autotransformer, placed at the con- 
venience of the operator. Such a motor can only be 
suggested, as it is definitely beyond the reach of the 
electrical art of this age. 

Such features as “inching” or “jogging” are often 
desirable. If a regular pushbutton is placed in the 
control circuit and the contacts situated in the circuit to 
cause the excitation unit to be energized only while the 
button is depressed, a very good inching or jogging 
condition may be had. Full motor torque is available 
in about 0.2 sec after the button is depressed. The 
applied torque will drop to zero within 0.05 sec after 
release of the pushbutton. 

If it is desired to maintain a governed speed on 
inching, the speed rheostat can be set at this point; or a 
second rheostat can be employed, it being brought into 
the circuit only during inching or threading. This is 
desirable if an inching speed is wanted which can be set 
by the operator without disturbing the setting on the 
main speed potentiometer. Often a prolonged inching 
condition is called “threading,” especially if it is de- 
sirable to allow the operator to leave his station after 
the “thread” button is depressed. 

Because of the inductive effect of the coupling, the cur- 
rent, and therefore the torque, requires a fraction of a 
second to build up, as stated above. This, together with 
the natural cushioning effect of a magnetic field, pro- 
duces a very smooth clutching or engaging effect. 

Limit switches can be used where lateral motion is 
to be controlled, either for changing speed, reversing 
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FIG. 12—A universal motoring and absorbing dyna- 
mometer, with eddy-current absorption arrangements 
similar to those in Fig. 11. 
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or applying a brake. 

Often it is desirable to control speed from a remote 
point. This can be done with regular equipment, up 
to approximately 250 ft. For greater distances the 
speed control rheostat can be operated with a small 
shaded-pole reversible motor, the direction of motor 
operation being selected by pushbuttons. 

The small a-c generator used for speed governing can 
be used for operatior’ of a speed indicator at the same 
time. Usually the meter selected for this purpose is of 
the rectifier type and has a scale graduated in the proper 
units, as rpm. It, too, can be used at distances up to 
about 250 ft. 

The eddy-current brake can be applied by pressing 
the “stop” button, whereupon the brake remains applied 
until the safety disconnect is pulled. Sometimes the 
circuit is arranged to apply the brake only as long as 
the “stop” pushbutton is depressed by the operator. 


SPECIAL FEATURES 


There are many reasons why it may be advantageous 
for a drive to operate normally up to about 25 per cent 
overload. Any further increase in torque-demand would 
cause the previously governed speed to reduce so that 
a maximum of 150 per cent torque would be created 
with the output shaft rotating just sufficiently to create 
a stalled torque of 150 per cent of full motor torque. 
A small potentiometer is provided to set this “torque 
control” feature at any point over a wide latitude. It 
not only will prevent equipment breakage due to stresses 
set up when the machine jams or locks, but will prevent 
the operator from exceeding the rating of the eqiupment 
on, say, a production item, Or, for example, if a large 
flywheel is to be accelerated to a pre-set speed, the 
torque control holds the available torque at a selected 
value which would be set as an optimum for the motor. 
The load would then be accelerated under constant 
torque for the greatest economy of time and power. 
To make the control sensitive to loads, a current trans- 
former in the motor lead operates on the grids of the 
control tube to provide torque control. 

If an “acceleration control” feature is provided, a con- 
dition is had whereby a quick change in the speed- 
setting potentiometer will not produce a corresponding 
rapid change in output speed. Certain large machinery, 
as fan drives, or large-inertia equipment will produce 
less peak demand if speed is changed relatively slowly. 
The speed will reach the new setting of the potenti- 
ometer rather slowly. This condition can be achieved on 
a speed decrease, as well, or the decrease in speed can 
be at a normal rate, depending on specifications. 

Regardless of the type of load to be driven, the prime 
mover with an eddy-current clutch can be brought up 
to speed before the load is applied, this being desirable 
for most types of drives, especially for synchronous 
and induction motors. The load can be released at any 
time, and, in the case of synchronous motors, power- 
factor correction can be enjoyed. 

To bring about rapid reversal of rotation of the driven 
load, a prime mover and two couplings are used, one 
connected to the load through a reverse gear. The 
couplings are not energized simultaneously. In this 
manner selection of rotation is accomplished through 

(Continued on page 174) 
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New President, Chamber of Commerce, 





Electrical Manufacturing Executive 


i. to head the Chamber of 
Commerce af the United States during 
1947-1948 as its first full-time president, 
Karl O. Shreve, vice-president of General 
Electric Company in charge of customer 
relations, assumes a position of top im- 
portance among the nation’s industrial and 
business leaders. 

Recently nominated for this office by the 
Chamber’s Nominating Committee, Mr. 
Shreve has already announced his ac- 
ceptance. His formal election is to take 
effect on May 1, during the 35th Annual 
Meeting of the Chamber to be held in 
Washington, D. C. Mr. Shreve is to de- 
liver the keynote speech, and has chosen 
for his topic, “The World We Live In.” 

Mr. Shreve assumes his new post in a 
period in which his leadership can be of 
potent influence in helping to solve many 
of the country’s pressing industrial prob- 
lems. In accepting this position as a full- 
time responsibility he is following in the 
fine public service tradition established by 
other G-E executives. It is only neces- 
sary to mention the names of former pres- 
ident Gerard Swope, former chairman of 
the board, Owen D. Young, and the present 
president, Charles E. Wilson, to bring to 
mind their public service accomplishments. 

General Electric Company has made it 
possible for Mr. Shreve to assume his posi- 
tion as full-time president of the Chamber 
by giving him a leave of absence for a year 
for this purpose. Normally, Mr. Shreve 
would have retired at the end of this year 
or early in 1948. (Mr. Shreve’s position 
as vice-president in charge of customer re- 
lations has been assumed by Edwin E. 
Potter, a commercial vice-president of the company at 
Washington, D. C.) 

To his many friends in the electrical field, the choice 
of Mr. Shreve as head of the Chamber will be par- 
ticularly gratifying. Mr. Shreve has been connected 
with the electrical field since 1904 when he joined 
General Electric’s test course in Schenectady almost 
immediately after having graduated from Iowa State 
College with a B. S. in E. E. His career with G-E 
has been a succession of steady promotions through 
various top positions. His early years with G-E were 
spent on the Pacific coast in sales capacities leading 
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EARL O. SHREVE 





up to his appointment in 1917 as manager of the San 
Francisco office. His first post in Schenectady was in 
1926 as manager of the Industrial Department. 

In 1938 he received the Iowa State College Marston 
Medal for outstanding achievement in engineering 
among its alumni. He is an active member of the Na- 
tional Electrical Manufacturers Association, is at 
present a member of its Officers Committee, and served 
as president of the association during 1940-41. He is 
also a vice-president and board member of the National 
Fire Protection Association and a member of the New 
York State Chamber of Commerce. 
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A newly devised portable instrument en- 
ables direct measurements to be made along 
a magnetic circuit with results available 
in ampere-turns drop or reluctance, all 
without derangement of the test specimen. 


F. H. CATLIN 
Erie Works Laboratory 
General Electric Company 


STUDY of the magnetic circuits of completed 
A apparatus, or components of such apparatus as 

motors, generators, magnetic track brakes, and 
other equipment involving magnetic circuits, without 
disassembly or extracting samples, provides valuable 
design information and locates hard-to-find defects. The 
Erie Works Laboratory of the General Electric Com- 
pany has found that a flexible form of the Chattock 
magnetic potentiometer, when used with a suitable 
fluxmeter, is a convenient device for making these 
sttidies. 

The potentiometer found to be useful consists of a 
single layer of 0.010-in.-diameter, Formex-insulated, 
cotton-covered copper wire, wound on a thick-walled 
rubber tubing, approximately %-in. outside diameter, 
and 24 in. long. 

To reduce errors, it is necessary to bring the wind- 
ing to the ends of the tube. To accomplish this, each end 
of the rubber tube is reinforced with a Textolite plug. 
These plugs are made with one diameter which fits 
snugly inside the rubber tube, and one diameter that 
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FIG. 1—Ends of the magnetic potentiometer showing 
assembly of Textolite plug with rubber tube and continu- 
ous wirding over both. 
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Magnetic Measurements 
on Completed Apparatus 


is the same size as the outside diameter of the rubber 
tube, and against which the end of the rubber tube 
butts squarely. This allows the winding to continue 
smoothly from the rubber tube on to the Textolite plug. 
Each plug is made with a thin fin on the end to hold the 
end turn in place. A hole is drilled through the diam- 
eter of the plug as close to the face as possible, and of 
sufficient size to admit the end of the winding. The ends 
of the windings are inserted through these holes and 
brought back along the outside of the potentiometer to 
a center point, and connected to flexible leads. This 
construction is shown in Fig. 1. 

The potentiometer is used with an indicating flux- 
meter. Before this was developed, it was necessary to 
use a ballistic galvanometer which limited the use of 
the potentiometer because it was not portable and was 
difficult to set up and use in manufacturing areas, so 
factory tests were made only as a last resort. The 
indicating fluxmeter can be set up in factory testing 
areas and used by personnel with a minimum of instruc- 
tion. It is simple to set up and calibrate, and gives 
quick and accurate readings. Fig. 2 shows the flux- 
meter set up, ready to make tests on a motor. 

The magnetic potentiometer can be used to find the 
number of turns in a coil; to measure the ampere-turn 
drop or reluctance in a joint or magnetic section ; and to 
explore and measure leakage fields. 

The measurement of ampere-turn drop has proved of 
greater value. When the potentiometer is used for 
this measurement, it provides a means of measuring 
magnetomotive force drop in a magnetic circuit much 
the same as a voltmeter is used to measure electro- 
motive-force drop in an electrical circuit. 





FIG. 2—The portable fluxmeter set up for use at left 
with accompanying resistance and control boxes. Re- 
flection galvanometer is built-in. 
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FIGS. 3 and 4—In operation, the ends of the poten- 
tiometer (FIGS. 1 and 5) are placed upon points the 
magnetic drop between which is to be measured. The 
ends are then placed squarely together as at the right 
above. This brings about a deflection on the flux- 
meter scale which is calibrated in ampere-turns. 


Two procedures may be followed in using the poten- 
tiometer. One is to place one end of the potentiometer 
at a predetermined point on the section of the mag- 
netic circuit to be measured, and the other end of the 
potentiometer at a point on the section where a line 
between the two ends of the potentiometer represents 
the section over which measurements are desired. 
Now, if the two ends of the potentiometer are removed 
from the section, and the ends butted firmly and squarely 
together so as to bring both ends of the potentiometer 
to the same magnetic potential, a deflection will be 
obtained on the fluxmeter that is proportional to the 
ampere-turn drop along the line between the two orig- 
inal locations of the potentiometer ends. This method 
is used when measurements are made of parts of a 
magnetic circuit containing permanent magnets. 

It is also used for some tests on equipment using 
magnetizing windings. This method is demonstrated 
in Figs. 3 and 4. These photographs show measure- 
ments being made of ampere-turn drop between main 
poles and commutating poles of a motor. 

The other method is used when measurements are 
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FIG. 5—Schematic sketch of the potentiometer, com- 
prising No. 30 copper wire spiraled around a rubber 
tube, the ends being arranged as shown in FIG. 1. 
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made in magnetic circuits containing magnetizing 
windings. The potentiometer is placed in the position 
previously described, but instead of removing the ends 
of the potentiometer and butting them together, the 
magnetizing current is reversed. The fluxmeter will 
indicate twice the ampere-turn drop over the section. 
It is desirable to reverse the current to make this 
measurement because, if the exciting current is re- 
moved or applied and not reversed, the fluxmeter will 
read the difference between ampere-turn drop at maxi- 
mum flux density and residual ampere turns. 

The method of calibrating the magnetic potentiometer 
for making ampere-turn drop measurements is direct 
and simple. The leads of the potentiometer are con- 
nected to the fluxmeter control box, and the potentiom- 
eter inserted through the window of a calibrating coil 
of a known number of turns. The ends of the poten- 
tiometer are butted firmly together to form a closed loop 
through the coil window. The calibrating coil, an 
ammeter, a controlling resistance, and a reversing 
switch to a d-c power source are connected. The re- 
sistance is adjusted to give a desired reading on the 
ammeter. 

After a stable condition has been established, the cur- 
rent is reversed through the coil and the fluxmeter 
deflection read. The ampere-turns per division of flux- 
meter scale will then be the deflection of the fluxmeter, 
divided into twice the product of amperes and turns in 
the calibrating coil. (The factor of two is required 
because of the reversal of the current.) It has been 
found that readings should be taken at different values 
of current to establish an accurate scale calibration. 

Several interesting studies have been made with this 
equipment. For example, some trouble was experi- 
enced with one type of motor. The fault appeared to be 
in the magnet frame. These frames were purchased from 
a vendor and were received in the form of a cylinder 
approximately 17 in. ID, 20% in. OD, and 17 in. long. 
The cylinder is made by rolling flat plates into semi- 
circular sections and welding the two sections to form a 
cylinder. It was possible to make the two sections of 
different materials and so unbalance the magnetic char- 
acteristics of the frame. 

To determine the magnetic characteristics of these 
cylinders, a magnetizing winding of approximately ten 
turns of heavy wire was wound longitudinally over one 
section of the cylinder. An exploring or potential wind- 
ing of four turns was wound in the same manner over 
each section of the cylinder. Direct current was used 
in the magnetizing winding. By connecting the flux- 
meter to the desired exploring winding, and then re- 

versing the magnetizing current, flux measurements 
were taken in each section of the cylinder from minimum 
flux values to saturation. This measurement alone did 
not give the required data, so measurement of ampere- 
turn drop was made over the part of the section in- 
cluded in the exploring winding. From these two 
measurements, it was possible to plot curves of ampere- 
turns per unit length against flux density per unit 
area, without cutting samples from the cylinders. 

Another interesting application was the measure- 
ment of ampere-turn drop in the various sections of the 
magnetic circuit of an electric brake shoe. 

The construction of this brake consists of a mag- 


(Continued on page 170) 
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Convertible Dielectric-Induction 


Heater for 375-20,000 Ke 


A dual-purpose electronic heating generator, suit- 
able for induction heating of metal with energy 
at 375 kc or for dielectric heating of non-metals at 
20 mc, is converted from one purpose to the other 
by removing one oscillator section and replacing 
it with the other. The circuit design consists of 
a full-wave rectifier and special modified Hartley 
oscillating circuit. The unit operates on 205-245 
volts, 60-cycle, 1-hp power supply with a full- 
load input of 12 kva at 90 per cent power factor. 
Full-load output is approximately 5 kw. Induc- 
tion Heating Corporation. 
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Eight-Ft Refrigerator Stands in Place of Six 


; By taking advantage of the space-saving possibilities with the 
new designs of hermetic refrigerating units, the bottom of the 
storage Compartment in this refrigerator was lowered and, with 
other adjustments, an 8-ft refrigerator was produced which oc- 
cupies only as much floor space as former 6-ft models. The in- 
creased capacity results from use of more compact and more 
efficient motor-compressor and condenser units. 





The hermetic unit includes a ¥-hp 
motor with cast aluminum squirrel- 
cage rotor bars and Formex-insulated 
wire on stator, capable of withstand- 
ing higher operating temperatures than 
cotton-insulated windings. Condenser 
is flat-plate type, mounted vertically 
and cooled by natural draft. General 
Electric Company. 
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Motor-Powered Lawn Mower Has 14-In. Cutting Width 


A 220-watt universal motor is supplied 
through a neoprene-jacketed cord 75 ft 
in length. Extension cords can be add- 
ed up to 200 ft. Ball bearings are 
grease-packed. Housing is aluminum 
and entire machine weighs less than 20 
Ib. Steel cutting blade revolves so fast 
it is mot mecessary to catch or rake up 
the grass cuttings, which are very fine 
and fall back onto the soil as a mulch. 
Has adjustable height of cut and will 
operate on grass as high as itself. Has 
a safety feature in two rear wheels which 
maintain contact with ground at all 
times. Remonte Manufacturing Co. 


Plug-in Water Heater of 10-Gal Capacity 


The heater is a 500-watt Chromolox immersion unit 
with an adjustable snap-action thermostat for automatic 
control. Galvanized steel tank is insulated with 3 in. 
of fiber glass, protected by an outer jacket of steel 
finished in baked enamel. Cold water inlet is baffled 
to distribute incoming water across bottom of tank, help- 
ing to reduce temperature differential. Intended for 
use by doctors and dentists and in places where hot 
water requirements are relatively small. Also made with 
2000-watt elements for permanent (not plug-in) con- 
nections. M. M. Hedges Manufacturing Company. 


(y= 21 in. long and standing 

more than 5 in. high, this 
table range is finished in stainless 
steel or in white enamel, with plas- 
tic feet. One element has rating 
of 1000 watts, the other of 650 
watts. Control knob operates switch 
and adjusts setting of thermostat. 
The automatic control of top-plate 


Two-Burner Electric Table Range Has Automatic Temperature Control 


temperature is effected by a_ bimetallic fea 


thermostat blade which is deflected by heat 
from the burner above, breaking contact 
when a temperature is reached correspond- 
ing to the setting of the control knob. Full 
rated input is available for initial heating- 
up, but temperature is then maintained 
automatically by on-off action. Samson 
United Corporation. 
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Todays Product Desigus 
Electrified Dental Column Has Unique Motor 


Designed and produced in the plant of the unit manufacturer, 
the motor powering this dental equipment is especially en- 
gineered for quiet performance. It is a universal motor with 
speed control through resistance shunted across the armature. 
Its output is 44; hp at 3000 rpm and speed steps are 1200, 2200, 
3200 and 4200 rpm, forward and reverse. The motor is vertically 
mounted in an aluminum die-cast frame, supported in a rubber 
mounting on a hinged member, so the motor can be swung out 
for easy examination (lower left). The field laminations are 
adjustable in their position within the frame, so that the air 
gap can be equalized. Low-voltage power is supplied from taps 
on a transformer within the column for such electrical auxiliaries 
as the heating coil in the warm-water syringe, the spray-bottle 
heater and the lamp for the X-ray film illuminator. Thirty- 
four aluminum die castings are used in this assembly. The 
styling was done by Henry Dreyfuss. The S. S. White Dental 
Manufacturing Company. 


() Resistances for controlling the speed of the motor, through 
operation of a foot switch shown below. 


@ Fuse panel for protection of various elements supplied 
from input circuit or from tapped transformer. 


@) The motor, swung out of its operating position, showing 
the aluminum die-cast frame and mounting. 
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Photo at right shows motor compartment of this Hydromatic Electrically Controlled 


Milling Machine 


milling machine with the door open, exposing a safety switch 
at top edge which stops the totally enclosed motor when door 
is opened. Directly above is the control panel compartment, 
the door of which is provided with an externally operated 
disconnect switch, with lock and screw fastenings. Lubri- 
cating system for the ways is also inter-connected with the 
electrical circuit as a safety precaution. Built in 12 sizes, 
plain and duplex, from 24-in. table transverse, 71/2 hp, to 90-in. 
table transverse, 30 hp. Electrical features conform with Ma- 
chine Tool Electrical Standards. The Cincinnati Milling 
Machine Company. 


Air-Circulating Fan 


Called the Vornadofan, it has an alum- 
inum injector cone at the rear through 
which air is drawn smoothly subduing un- 
necessary noise and eddying. For this pur- 
pose the cone is formed of strips of spun 
metal interlocked around the circumference 
of the cone. Propeller is of plastic, espe- 
cially designed for efficiency and quietness. 
Motor is rubber-mounted. Made in three 
sizes—10, 12 and 16 in. taking 134, 134 
and 371 watts respectively. The O. A. 
Sutton Corporation. 


Mounted for vertical 
swiveling, the device can 
be swung through an 
angle of 111 deg, as sug- 
gested in the diagram. 
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General Electric Co. 


Fig. 1—Unique combination 
of physical and electrical 
properties opens an umpor- 
tant field of application for 
silicone rubber in capacitor 
bushing construction. Shown 
here (left) are _ pyranol- 
filled capacitors using plas- 
tics bushings with silicone 
rubber gaskets and (right) 
units with all-silicone-rub- 
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Look to Silicone 


ber bushings. 


Rubber 


For New Design Possibilities— 
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If your problem involves thermal sta- 
bility at extreme temperature levels 
plus resiliency and good electrical 
| properties, this new material may be 
/ your answer. Growing field of appli- 
| eations includes capacitor bushings, 
| extruded insulation for lead wires, 
equipment gaskets and seals. 
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gineer with a whole new class of engineering ma- 

terials of unusual characteristics. Silicone insulat- 
ing varnishes have already an established place in the 
electrical field. Other materials (in various stages of 
commercial development) run a wide gamut and include 
the silicone greases, sealing compounds and oils, the 
silicone molding and laminating resins, silicone protec- 
tive finishes, and the elastomers known as silicone rub- 
ber. The unique feature common to these materials is 
their physical stability and elastic properties at extreme- 
ly high and low temperatures (from about —-70 F to 
+520 F). In this respect they provide a range of heat 
stability considerably beyond that made available by 
conventional elastic materials. 

Silicone rubber (to a discussion of which this article 
will be devoted) was first brought to the attention of 
industry by importgnt wartime uses as a gasketing ma- 
terial in searchlights, superchargers and other military 


Since chemistry has provided the product en- 


1 See 3 by of Silicone Insulation in Electric Motors,” John c: 
Fuller, a a Soe 1946 ExectricaL MANUFACTURING. . Also see “Ac 
celerat Aging Tests on Silicone Insulation,” G. L. Mosces, 
p. 118, a 1947 EvectarcaL MANUFACTURING. 
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equipment required to operate under extreme tempera- 
ture conditions. During the past two years research in 
this field has recorded noteworthy progress. This has 
been in the direction of new formulations and methods 
of fabrication as well as in new fields of application. A 
review of the basic properties of silicone rubbers, their 
advantages and disadvantages, and an evaluation of 
existing and potential applications in the electrical field 
should therefore be timely. 

It should be particularly rewarding to approach sili- 
cone rubber as a new material that can be advantageously 


Dow Corning Corp. 
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Fig. 2—Continued exposure at high temperatures has 

little effect on the elasticity and hardness of silicone 

rubber. Graph shows physical properties of Silastic 
150 when subjected to 482 F for about 45 hr. 
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adapted in the design or redesign of electrical equipment 
and components where the limited heat resistance of con- 
ventional elastic materials has heretofore been a trouble- 
some factor. An example of such design is the recent an- 
nouncement by General Electric Company of the use of 
silicone rubber in capacitor bushings (see Fig. 1). This 
application is of broad significance in a highly competi- 


General Electric Co. 


Fig. 3—Silicone rubber (left) is practically unaffected 
after being subjected to temperatures as high as 
572 F. Note how specimen of conventional rubber 
reacts after having been subjected to the same test. 
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General Electric Co. 
Commercial forms of silicone rubber: Upper left: Extruded tubes, rods, and fabricated stocks. Lower left: Gaskets 


in extruded form for high-temperature lighting units and baking equipment. Upper right: Molded or extruded 
O-rings. Center: Several forms of molded gaskets for various uses. 
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tive field and will be discussed in detail in another sec- 
tion of the article. 

What is silicone rubber? And in what respect does 
it differ from the natural and synthetic rubbers? To 
simplify the chemical explanation is difficult, but it is 
sufficient for the purpose of this review to say that the 
basic silicon polymers are chemically of the nature of 
polyorganosiloxanes that are derived through a series 
of complex reactions from silicon tetrachloride, magnes- 
ium metal and organic chlorides. These polymers are 
almost entirely inorganic in character. In their proper- 
ties they lie between such inorganic materials as glass 
and the organic synthetic resins. The molecular struc- 
ture consists of long-chain linear polymeric molecules 
with a backbone of alternating silicon and oxygen atoms 
and two methyl (CHg3) groups linked to each silicon 
atom. The extremely tenacious silicon-oxygen chain is 
responsible for the unusual properties of the materials— 
high heat stability and oxidation resistance in particular. 
The hydrocarbon groups contribute plasticity, so that the 
material—unlike glass, for example—can be worked at 
low temperatures. It is interesting to comment on the 
relationship between the silicones and glass as evidenced 
by the formation of very fine silica when silicone rubber 
is burned. A simple silicone structure may be expressed 
as follows: 





CH. 


— Si — O 


CHa 
The various types of silicone rubber are produced 
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Fig. 4—Compression set (resistance to 
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by compounding the polymeric resin (or gum as it is 
sometimes called) with suitable fillers and: then (as with 
conventional rubber) vulcanizing or cross-linking the 
compound to impart elasticity. The heat-stable silicon- 


oxy 


gen molecular “backbone” of the silicone rubbers con- 


stitutes the fundamental difference between the silicones 


and 
mol 
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the conventional rubbers. In the latter the polymeric 
ecule consists of long carbon chains which, when 


Table I—Silicone Rubber—Characteristics, Applications, and Available Forms' 


A. Outstanding Characteristics of Silicone 
Rubber 


1. Thermal stability and resilience at elevated temperatures 
up to 520 F. 
2. Flexibility at low temperatures down to about —70 F. 
3. Low compression set at elevated temperatures. 
4. Excellent electrical properties over entire temperature 
range. 
5. High resistance to oxidation, ozone and corona. 
6. Fair to good resistance to a number of industrial chemicals 
and solvents (depending on type of rubber stock). 
7. Good adhesive characteristics when cured with glass, 
ceramics and steel. 
8. Absence of tendency to stick to metal surfaces under 
service conditions. 
$8. Absence of plasticizers eliminates danger of contaminat- 
ing dielectric liquids through leaching oui of oils or resin- 
ous ingredients. 
10. Resistance to thermal shock. 
11. Resistance to fungus growth. 
12. Waterproofness. 


B. Disadvantages of Silicone Rubber 

1. Tensile strength inferior to conventional rubbers.2 

2. Tear resistance inferior to conventional rubbers. 

3. Abrasive resistance lower at room temperatures. 

4. Poor resistance to steam at elevated temperatures and 
pressures. 


5. Poor resistance to certain chemicals (depending on type 
of rubber stock). 





C. Current Applications® 


1. Gasketing and bushing materials for capacitors. 
2. Rubber seals for gasketing high-speed shafts. 





1 Compiled by sfoff of ELECTRICAL MANUFACTURING. 


* Mechanical strength can be improved by reinforcement with glass cloth or asbestos cloth. 
3 These are applications which apply to component parts of electrically operated machinery or equipment, or to electrical 
components. There are many other outstanding applications in such nonelectrical fields as internal combustion engines, etc. 


Ltt] bella 


head «8 
Se eRE A Ad lt dd healed cd ad d.sd 
PEERS 
SSS Se Rees al a 


cee em 
bt | 


10 12 14 16 18 











permanent compression set at elevated 
temperatures) is a vital property in 
good gasketing materials. Silicone rub- 
ber recovers 85 to 94 per cent of orig- 
inal thickness when tested by standard 
ASTM methods at 302 F. Graph shows 
percentage change in compression set 
with time. Stock tested had Shore A 
durometer reading of 55. 
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subjected to a combination of heat and exposure to air, 
deteriorate rapidly at temperatures in excess of 300 F. 

Special methods of vulcanization have been developed 
owing to the fact that silicon polymers have no chemical 
unsaturation and so are not adaptable to the conventional 
methods of vulcanizing with sulphur. Standard rubber 
equipment, however, can be utilized and the silicone 
rubbers are now produced in a growing range of stocks 


. Extruded insulatjon for lead wires. 

. Potting compounds for embedding lead wires. 

. Silicone-rubber-coated glass-fiber cloth and tape for motor 

insulation. 

6. Embedding compounds for transformers. 

7. Gaskets for housing of X-ray equipment. 

8. Sealing bars for packaging machinery using thermoplas- 
tic films. 

9. Pressure bars in machinery for pressing thin mica sheets. 

10. Oven door gaskets in high-temperature drying and bak- 
ing ovens. 

11. Gaskets and seals in refrigeration equipment, high-tem- 
perature lighting equipment, and in chemical process 
equipment. 

12. Hermetic seals in high-vacuum field. 

13. Vibration mounts in precision apparatus where high- 
temperature service is encountered. 

14. Gasketing for vibration screens in process machinery 
handling hot aggregates. 

15. Rubber rolls for printing machinery using hot inks. 


a @ 


Available Types of Silicone Rubber Stocks 
and Fabricated Forms 


D 





1. Silicone rubber stocks in so-called crepe form are available 
in various formulations suitable for molding, extrusion, 
sheeting, or friction calendering. Silicone rubber pastes 
are available for various coating, laminating, and calking 
requirements. 

2. In fabricated form extruded shapes are available as rods, 
tubes, squares, flat stock, etc. Compression molded shapes 
are made to specifications. O-rings are fabricated to speci- 
fications by compression molding or by molding together 
scarfed ends of extruded stock (the latter find use as large 
oven and flat-rim gaskets). Fabricated gaskets in varying 
shapes and sizes are made from flat sheet stock. Com- 
pression molded flat sheets are available in various hard- 
nesses and thicknesses. Coated forms are available as 
coated glass cloth, tapes, etc. 
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(see Table I) suitable for many purposes. 

Unusual heat-stability is not the only outstanding ad- 
vantage of silicone rubbers. The materials exhibit high 
resistance to oxidation, ozone and corona; they are 
marked by excellent electrical properties, waterproofness, 
and good adhesive characteristics; they have (in some 
formulations) good chemical resistance; and they com- 
pare very favorably with conventional rubbers in com- 
pression set. On the other hand, silicone rubbers do 
not show up advantageously in respect to several me- 
chanical properties. In tensile strength and tear resis- 
tance especially they are inferior to natural and syn- 
thetic rubbers. Table I provides a check-list of the pri- 
mary advantages of silicone rubbers and corresponding 
applications. A detailed discussion of properties and 
some of the applications now follows.? 

But first it should be explained that the differences 
in the properties of various available stocks lie largely 
in the nature of the compounding filler and the degree 
of vulcanization. Hardness, for example, is a definite 
function of the type of filler used and the filler-to-gum 
(basic silicon polymer resin) ratio. In higher duro- 
meter-reading stocks the type of filler used may also 
serve to improve the chemical resistance. Typical fillers 
include diatomaceous earth and other silicas, titanium 
dioxide, lithopone, and calcium carbonate. Reinforcing 
materials such as glass fibers or asbestos can be added 
to improve mechanical properties. 

Heat Resistance. Stability of silicone rubber is shown 
in Fig. 2 which charts the effect of aging on a typical 
Silastic molding at 482 F. It will be noted that after 


Table Il—Average Properties of Extruded and 
Molded Silicone Rubber* 







Extruded and 


truded | Molded enetsed 





























(# 12600)|(# 12601)|(¥¢ 12602)|(# 12603) 
Specific gravity 1.75 2.04 1.40 
Durometer, Shore A 40 60 70 
Compression set, % at 150C 30 45 35 
ensile, psi 200 450 650 
Elongation, % 225 150 110 
Tear, |b/in. 35 45 45 
Dielectric strength, s/s 300 260 385 
volts per mil at 25 C, s/t 325 285 450 
Dielectric strength, s/s 305 255 510 
volts per mil at 100 C, s/t} 350 330 560 
Dielectric strength, s/s 400 335 620 


volts per mil at 150 C, s/t} 345 345 680 
Power factor 10° cycles, dry 0.00075 |0.00045 |0.0030 








after 3 days wet 0.0105 (0.0175 |0.0045 
after 7 days wet 0.0142 |0.0182 {0.0045 
after 14 days wet 0.0160 {0.0179 |0.00475 
Power factor 30 x 10® cycles, 
dry 0.00310 | High |0.00475 
Dielectric constant 10* cycles 
dry 3.8 7.4 3.25 
after 3 days wet 4.40 | 10.10 ane 
after 7 days wet 4.45 | 11.30 3.42 
after 14 days wet 4.90 | 10.70 3.20 
Dielectric constant 30 x 108 
cycles, dry 7.60 High 5.20 





Loss factor 108 cycles, dry |0.00285 |0. 00833 0.00975 |0.01278 


Volume resistivity 


megohms/cu cm 1.5x108 }1.5x10® |1.5x10§ |1.5x105 
Water absorption at 25C 
(7 days), % 2.4 0.64 0.66 0.54 
Water absorption at 100 C 
(7 days), % 71 6.8 3.2 3.0 











* General Electric Company’s silicone rubbers. 


®Silicone rubber developments in this country have largely been the 
work of two companies—Dow Corning Corporation and Gen 
Company. 


Electric 
The product of ~ former is known as Silastic and of the 


latter as G-E Silicone R 
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Temperature, F 


Dow Corning Corp. 

Fig. 5—Comparison in silicone rubber with natural 

and synthetic rubber in changes of dielectric strength 

measured in peak volts through a temperature range 
of approximately —50 F to +400 F. 


45 hr at that temperature the hardness and elasticity 
have been virtually unimpaired. Natural and synthetic 
rubbers at such levels very quickly either soften or be- 
come hard and brittle. (See also Fig. 3). 

Tests reported on G-E silicone rubber show that the 
material can be held continuously at temperatures as 
high as 300-350 F with little increase in surface hard- 
ness or decrease in flexibility and resiliency. These 
tests were conducted in a hot air circulating oven at 
300 F for one year. At temperatures as high as 520 F 
samples of G-E silicone rubber did not soften or become 
sticky. For high temperature gasketing applications 
where contact pressures are involved, soft extruded 
stocks with Shore A durometer readings as low as 35- 
40 have performed satisfactorily. 

An important advantage of silicone rubber is the 
absence of any volatile plasticizers in its composition. 
The leaching of such volatile ingredients from conven- 
tional elastic materials when exposed to high tempera- 
tures causes the material to harden and crack. Another 
disadvantage is that the leached-out plasticizers may 
contaminate other insulating parts or materials such as 
dielectric liquids in capacitors. 

At temperatures over 600 F silicone rubber is subject 
to thermal decomposition. However, silicone rubber 
burns with considerable difficulty, or may not even sup- 
port combustion. Most stocks are self-extinguishing 
after removal of flame. 

Compression Set. Resistance to permanent compres- 
sion set at elevated temperatures is an important method 
of comparing the relative performance of various elastic 
materials when used as gasketing components. (See 
Fig. 4.) Molded silicone rubber regains from 85 to 94 
per cent of its original thickness after having been com- 
pressed to 75 per cent of the original dimension and 
held in that condition for 6 hr at 302 F. (Standard 
ASTM Test D-395-40T Revised Method B). Silicone 
rubber reinforced with asbestos or glass fibers shows 
an even lower compression set. In evaluating these 
figures it should be noted that a similar compression set 

(Continued on page 198) 
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Progress Reported on Navy Sponsored 


Silicone-Glass Laminates Program 


before a satisfactory silicone glass laminate can 

be worked out suitable for electrical insulation ap- 
plication, but many desirable properties have been es- 
tablished, it was brought out at a recent conference of 
plastic laminators and basic material suppliers held 
under the auspices of the Bureau of Ships, Navy De- 
partment. Minutes of the meeting which was held at 
Cincinnati on February 13 and 14 were released in early 
April. H. P. Walker, civilian technical specialist of 
the Bureau of Ships, presided at the conference. 

In summarizing the past history of this program, Mr. 
Walker briefly outlined the development of glass-mela- 
mine material by the Navy Panelboard Committee dur 
ing the war and emphasized that the overall objective 
of the Bureau was to provide fire and arc resistant, 
high-temperature electrical insulation for all uses on 
shipboard. Some half dozen plastic laminators* now 
have experimental contracts with the Navy to develop 
such materials. Their individual reports indicated that 
lack of a final satisfactory solution to the problem was 
partly due to the absence of coordination between in- 
dividual test procedures and particularly the variety of 
materials being tested. 

They all agreed that so far it was impossible to get 
optimum electrical properties and optimum mechanical 
properties, using the same combination of glass cloth 
and resins. The staple glass combination gave the best 
electrical properties and the continuous glass combina- 
tion seemed to give the best mechanical strength. One 
industry representative stated that the only hope of ob- 
taining a single combination of materials to achieve this 
end was to cure the sheet in a press at 250 C, with no 
after-bake. Washing processes to remove sizing in the 
glass fabric appear to reduce the tensile strength of the 
cloth 25 per cent. Another industry report indicated 
that the use of approximately 10 per cent inert filler 
(diatomaceous earth) gave an increase in physical 
strength without decreasing the electrical properties. 
This company indicated that it could produce a lami- 
nate using No. 112 glass cloth with satisfactory mechan- 
ical properties and with electrical properties better 
than glass-melamine laminates with the exception of 
dielectric strength, 

Another industry representative stated that the pres- 
ent silicone glass laminate program was in the same 
stage as the glass-melamine program before the heat 
cleaning technique was discovered. He considered the 
present silicone-glass laminate as good as the glass- 
melamine material in all general properties and better 


Piece experimental work needs to be done 


*Laminated plastic Scompanies participating in the meeting include: 
National Vulcanized Fibre Co., Wilmington, Del.; Formica Insulation 
Co., Cincinnati; General Electric Co., Plastics Division, Pittsfield, Mass.; 
Continental Diamond Fibre Co., Newark, Del.; Taylor Fibre Co., Norris- 
town, Pa.; and Mica Insulator Co., Schenectady. Also present at the 
meeting were Dow-Corning Corp., Midland, Mich., suppliers of resin, 
and the Owens-Corning Fiberglas Corp., Newark, Ohio; Glass Fibres, 
Ine., Toledo, Ohio, and the Gustin-Bacon Mfg. Co., Washington, D. C., 
suppliers of glass fibers. 
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in heat resistance and dielectric losses which he rated 
very good. However, there is still a 10:1 change in 
power factor from dry to wet state. Another company 
representative reported high change in dielectric losses 
in the dry to wet test. Improvements in bond strength 
and stability of electrical properties under wet condi- 
tions are being sought. 

One of the basic problems involved is that silicone 
resins as presently developed do not have a natural 
affinity for glass. Yet the use of resin on glass filaments 
seenis to be the most important element in producing 
satisfactory laminates. Further work is being done with 
Dow-Corning resin 2103 which has been used to date 
for all laminate work of this character. 

It was evident from the discussion that there still re- 
mained a lot of “bugs” to be worked out from the stand- 
point of resin, glass fiber size, sizing, cleaning, heat 
treatments, laminating techniques and reproducibility of 
test results. Further work is being done in developing 
a suitable specification for silicone resins. In order to 
evaluate glass fabrics, tests on six different varieties will 
be made. In some the sizing will be removed by heat 
cleaning and in one fabric, the sizing will be washed out. 
The following fabrics are to be evaluated : 

(1) X-2572 opened up to X-2585C weave. This is 
a crowfoot balanced weave, with size No. 630 
to be removed by heat cleaning. 

(2) X-2585C balanced weave, with size No. 630 to 
be removed by heat cleaning. 

(3) X-2367 combination fabric, with size No. 630 
on continuous filaments, and size No. WS2 on 
stable filaments to be removed by heat cleaning. 
X-1845, with size No. WS2 to be removed by 
heat cleaning. 

112 continuous cloth, with No. 630 size to be 
removed by heat cleaning. 

261 stable cloth, with standard size to be re- 
moved by washing. 

The heat cleaning is to be done by subjecting the 
cloth to a temperature of 650 C. These fabrics will be 
made into laminates using silicone resin DC-2103. A 
complete determination of both mechanical and electrical 
properties will be made. 

Investigations will also be made on non-woven glass 
mats as a possible reinforcing member for glass-silicone 
laminates. The problems involved include control of 
uniformity of weight per unit area, fiber orientation, 
growth of laminate during after-bake and variations in 
thickness. 

Tests reported by W. H. Edmunds of the ITE Cir- 
cuit Breaker Company indicated that to date no silicone 
laminated or molded insulation had shown any better 
properties than the phenolics and were not as good as 
the melamine materials. These conclusions were based 
on tests of arc tracking, resistor burning, dielectric 
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strength and arc resistance. He concluded that silicone 
materials as presently developed were not satisfactory 
for switchgear applications. In spite of the fact that 
pure silicone resin films have good arc tracking char- 
acteristics, they are poor in the laminates. 

Answering for the plastic laminators, G. H. Clark of 
Formica Insulation Company recognized that the mate- 
rial in its present form was not suitable for switchboard 


eliminated as soon as production runs of the glass sili- 
cone laminates were worked out. He stated that it was 
the general opinion of the laminators that the program 
was far enough along to establish a preliminary specifi- 
cation that could be used by the laminators to start pro- 
duction of this material for the commercial market as 
well as Navy applications where the properties were now 
satisfactory. Further work is being done on proposed 


applications. He felt that many of the “bugs” could be specification values. 


Table 1—Test Data on Navy Type CSG Woven Glass-Silicone High-Pressure Laminates 
(as of Feb. 1, 1947) 





Company Company 


Coney 


Company Company 
B C 


a 


26,800 |  20,800* 
20,000° 


25,600 


20,000 
Flexural strength, psi 








Tensile strength, psi 





Compressive strength, psi 











Impact strength (Izod) 
ft-lb/in. notch 








Bond strength, psi 


Water abs, D-24/25, % 





Dielectric strength, 
volts/mil , 


Dry 
Insulation resistance, 
megohms 





D-96/50 
D-96/30/96 


pea resistance, ASTM, sec 
— i te”. >, eee 0.0 | 
Dry K . | 30 f. 
Lf, % 7 03% | | 
PF % o | 107 | 
p-24/25 | K / 3.95 


La“) 4.95 


Dielectric loss, 1 me 





* 3/32 in. thick 


LEGEND 


S/S—step-by-step P{—powerfactor 
$/T—short-time K electric constant 
Perp.— ndicular Li—loss factor oo 
Par.—parallel D-96/50—96 hr at 50C in air 
D-24/25—24 hr at 25C in water 


F—flatwise 
E—edgewiee 
L—lengthwise 
C—crosewise 
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A| Rectified Alternating-Current 
6- and 12-Volt Power System 


A 3-phase generator feeds output to a dry-plate rectifier which 
is connected to the load through voltage and current regulators 
to provide a remarkably flat output-speed characteristic. 


novel application of an alternator, has been de- 

veloped for 6- and 12-volt service on all types of 
mobile equipment requiring extra-high current output 
at low and high speeds to maintain batteries. Use of 
heavy current-consuming devices, like two-way radio 
equipment on police cruising cars and taxis, has created 
electrical loads that storage batteries supplied by ordin- 
ary automotive generators cannot handle without fre- 
quent rechargings. To meet this need, The Leece-Neville 
Company, Cleveland, has developed an alternator with 
rectifier that will deliver 25 to 30 amperes at idling 
engine speeds on most vehicles and 60 ampere at cruis- 
ing speeds. 

Essentially, the unit consists of a three-phase, low- 
voltage alternator of novel design, a 3-ph, full-wave, 
bridge-type of dry-plate rectifier and a conventional cur- 
rent and voltage regulator. The 6-volt system weighs 
40 lb, which is somewhat less than d-c equipment of 
comparable output. The alternator is of the revolving- 
field type and the conductors in which the 3-ph output 
current and voltage are generated are stationary. Fig. 
1 shows the revolving field. It is made with forgings of 
magnetic iron and the annular, doughnut-shaped field 
coil produces the required flux. The rotor is dynamically 
balanced for operating speeds up to a maximum of 12,000 


A NEW kind of a-c generating system, featuring a 





Fig. 1—The rotating field of the Leece-Neville alter- 
nator. The annular exciting coil is under the pole pieces 
and is connectéd to the collector. ring at left. 
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rpm (3600 rpm engine speed). The shaft is supported on 
sealed ball bearings with neoprene retainers. The d-c 
field excitation is supplied by the battery. 

The stator winding is 3-ph, Y-connected. By using 
a delta connection the output current may be increased 
by a factor of 1.73. Fig. 2 shows the details of the con- 
struction. As in most low-voltage generators, one coil 
is used per slot, made of strip copper, insulated with 
formvar. Slot insulation is paper. Ends of the coils are 
held by a C-shaped mechanical lock joint, sweat-soldered. 

As indicated in Fig. 3, the terminals of the alternator 
are connected to a 3-ph, full-wave, dry-plate rectifier. 
For 6-volt systems, a magnesium-copper sulphide recti- 
fier stack is used; for 12-volt systems, a selenium recti- 
fier is used because of the higher efficiency. In either 
case, the stack is mounted in the air stream of the engine 
so as to provide 500-600 fpm of cooling air with the 
engine idling. 

The voltage regulator used with this system has been 
modified from the conventional vibrating-type, electro- 
magnetic, voltage regulator and is connected on the d-c 
side of the rectifier. In it the usual cutout relay is re- 
placed by a series load or current relay which is used 





Fig. 2—The 3-ph stator, strap-wound for relatively 


heavy currents. 
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Fig. 3—Circuit diagram of alternator-rectifier-regulator system for providing battery-charging current. Regu- 
lator and limiter act upon the generator field, reducing voltage of generator output. 


to complete the excitation to the shunt-field coil from 
the battery and is energized at the time the ignition 
switch is closed. This latter provision is necessary to 
cut down battery drain through the rectifier stack. 
The voltage regulator is a vibrating type that re- 
peatedly inserts resistance in the field circuit and thereby 
reduces generated voltage and current output. The 
voltage regulator which is used with this system is de- 
signed with three elements serving the same primary 
purpose as those used on conventional automotive sys- 
tems. It has a patented double-contact design which 
eliminates the use of extremely high point resistance 
usually required to control the field of the generator. 
The basic operation on the upper contacts is the same as 
for the conventional type ; however, at higher speeds, the 
element is designed so that the operation changes from 


AMPERES 


375 ENGINE R.P.M. 
FOR FULL OUTPUT 








0 400 800 1200 1600 


ENGINE R. P.M. 


Fig. 4—Generator characteristic, showing rapid rise of current output with small increase in speed, followed by con- 
stant maintenance of output at higher speeds. 
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the upper contacts to the lower contacts and, in addition 
to inserting resistance into the field, the unit acts as a 
short-circuiting unit and collapses the field of the gen- 
erator more rapidly. 

The representative performance of this new 6-volt, 
rectified a-c system is shown in Fig. 4. It will be noted 
that the performance has been based on an assumed ratio 
of 3:1 above engine crankshaft speed. When the details 
regarding the various ratios of any particular installa- 
tion are available, it is very easy to convert this curve 
into current output against actual vehicle rpm. In 
analyzing this curve, it is seen that there is a very steep 
slope which gives a sharp rise in output with small in- 
crements of speed. With this condition, it is possible 
to obtain a quick approach to the full alternator output 
with very small changes in vehicle speed. 


ES LORE 
MAXIMUM ROTOR ‘ 
SPEED 12,000 R. P.M. 
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What Are Suitable Applications 


for Sélenium Rectifiers? 


Characteristics of the rectifier and of the job.it is to do 
must be adjusted to each other and the rectifier maker 
must be supplied with complete data for that purpose. 


GLEN RAMSEY 


Manager, Rectifier Division 
Fansteel Metallurgical Corporation 


of the selenium rectifier and its rapid growth in 

usefulness. In fact, the selenium rectifier has 
become a necessary adjunct to modern electronic equip- 
ment as well as a source for d-c power for many other 
applications. 

In the beginning, selenium rectifiers were largely con- 
fined to light-duty battery charging and a few other d-c 
operations where current requirements were not severe. 
The advances of the art intensified the demand for 
direct current, and both increased and complicated the 
application of selenium rectifiers. In fact, the war 
created some uses for d-c power which could not be 
supplied by any other type of rectifier. 

In this new age of product development, the design 
engineer is faced with a difficult problem: Should he 
design his product to utilize the characteristics of a cer- 
tain rectifier, or should he seek a rectifier to meet the 
inflexible requirements of his product? The answer is 
not simple. There is a great deal to say in favor of both 
procedures. In the main, however, the former course is 
strongly recommended, or at least a compromise should 
be effected between the two. 

Whenever an electrical component comes into wide- 
spread use, it becomes a mass-production item and be- 
comes more or less standardized. Lamps, motors, fuses, 
wire are examples, and the same is becoming true of 
selenium rectifiers. | Manufacturing experience has 
shown it most economical to produce rectifier cells in 
the form of disks or rectangles and to assemble these 
cells into stacks, and the familiar rectifier stack has 
thus become a mass-produced item. 

A rectifier stack is an assembly of cells connected 
in series, parallel, or series-parallel in various circuit 
combinations. While it is a relatively simple matter for 
a rectifier manufacturer to supply almost any desired 
arrangement of cells, it is difficult and sometimes im- 
possible—never economical—to supply cells of non- 
standard size or shape. 

The selenium rectifier, in common with other types of 
metallic rectifiers, consumes no “driving” or. exciting 


Ti PAST twenty years have witnessed the birth 


current, and supplies fulk d-c output the instant current 
is applied, requiring no ‘“‘warm-up” period. These fea- 
tures are distinctly advantageous in many applications. 

From a purely theoretical standpoint, there is no 
limit to the number of selenium rectifier cells or stacks 
which could be connected in series or parallel to attain 
any desired voltage or current value. From a practical 
or economic standpoint, however, there are limits which 
cannot be closely defined. The conditions of the par- 
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RECTIFIER TERMINOLOGY 


Cell: A single elementary rectifier, which in itself may be 
operated as a rectifier and having one positive electrode, | 
one negative electrode and one rectifying junction. 

Stack: An assembly of one or more rectifier cells. Rectifier 
stacks are usually made by assembling cells upon an 
insulated center bolt or stud. | 

Fin: A round or square metal plate which performs no elec- 
trical function, but is sometimes assembled into the stack 
against each rectifier cell for the purpose of dissipating 
heat. 

Rectifier: This may be a single cell, a stack, a group of 
connected stacks, or a complete unit with transformers 
and controls. 

Valve: A rectifier whose function is not to convert alternat- 
ing current into direct current, but to block the reverse 
flow of direct current. 

| Ambient Temperature: In general, this term refers to the 

air temperature immediately surrounding a rectifier stack | 

i or cell. Specifically, it refers to temperatures below the | 

| cell or stack, before the air has been heated by the 

rectifier. 

: 


oreo t 


Junction: The region in a rectifier cell having asymmetrical 
conductivity, also called the barrier layer or blocking 
layer. i 

Forward Direction: The direction of lesser resistance to 
current flow through the cell. 

Forward Current: The current which flows in the forward 

‘ direction through the rectifier cell. 

| Reverse Direction: The direction of greater resistance to cur- 

rent flows through the cell. 

| Reverse Current: The current which flows in the reverse 

| direction through the rectifier cell, also called leakage | 

current or back leak. 


IS SSS 



































106 


ELECTRICAL MANUFACTURING 





Fig. 1—Two full-wave, bridge-type, standard selenium 

rectifier stacks. The smaller one, rated at 10 volts, 

75 ma, is for light-duty service while the larger stack 

has a rating of 15 volts, 30 amperes and is designed 
for heavy-duty power service. 


ticular application usually determine the type of rectifier 
to be used. 

The selenium rectifier is essentially a resistance 
device. There is a definite limit to the voltage which 
can be applied to an individual cell, and this voltage must 
not be exceeded: The amount of current which can be 
applied is limited by the area of the cell and the pro- 


Table 1l—Check Chart for Selenium 
Rectifier Stacks 


General Data 
Approximate temperature at stack location: 
Max °F; Min 
Atmosphere in which stack will be operated: 
() Dry ( ) Damp ( ) Frosty ( ) Corrosive 
If corrosive, state nature of corrosive element 


Approximate dimension of space available for rectifier stacks: 
Height in. Depth in. 
Method of cooling stacks: 
(.) Normal convection () Forced air 
Jf forced air, state cfm cvailable 


A-c supply: 
Volts .. Cycles 


Specific Data for Inductive or Resistance Loads 
Type of load: ( ) Inductive 
Max. d-c voltage required Max. d-c amperes required 
Duty: ( ) Continuous ( ) Intermittent 

If intermittent, state exact time cycle: 
If duty cycle is complex, make a graph showing complete cycle 


Specific Data for Battery Charging or 

Capacity Loads 

( ) Lead ( ) Edison 
Ampere-hour capacity 


( ) Resistance 


No. of cells 
Battery type No. 
Battery volts: Max east 
If capacity load, state input capacity in mid 
Maximum charging rate in amperes 
Method of charging: ( ) Cycle 


( ) Float ( ) Two rate 


Fig. 2—Three rectifier stacks, identical in number 
and size of cells. The stack at the left is rated at 24 
volts, 1.2 amp; with wider spacing the center stack 
has a rated output of 1.6 amp while the one at the 
right, with cooling fins, is rated at 2.2 amp. 


visions which can be made to prevent the rectifier from 
exceeding its maximum safe operating temperature. 

In the past twenty years, vast improvements have 
been made in selenium rectifiers, and present research 
promises more important improvements. 

With the foregoing facts in view, it becomes obvious 
that the product designer should work closely with 
rectifier specialists in order to take advantage of the 
economies of standard or semi-standard rectifiers, even 
if it necessitates some circuit modifications. Free ex- 
change of information is essential. In order to recom- 
mend a suitable rectifier at economical cost, the rectifier 
engineer must be thoroughly acquainted with the circuit 
and operating conditions in which the rectifier will be 
used. On the other hand, the product designer should 
know the capabilities and limitations of the rectifiers he 
is contemplating. These capabilities and limitations vary 
radically with the nature of the application. 


DIRECT OPERATION OF LOADS 


It is probable that 95 per cent of all rectifier applica- 
tions come under this classification. As far as the 
rectifier is concerned, there is no appreciable difference 
between a resistive and an inductive load, and the 
selection of a suitable rectifier for a given set of con- 
ditions should be simple. The only reason it is not 
simple is that product design engineers often fail to 
supply the rectifier manufacturer with information about 
all the conditions. 

Here, briefly, is what the rectifier manufacturer should 
know in order to make an intelligent recommendation : 
What d-c voltage and amperage are required? What is 
the a-c input voltage and frequency? Is a single-phase 
or three-phase rectifier preferred? Must the output be 
filtered, and to what extent? What are the maximum 
and minimum ambient temperatures at the rectifier 
location? Is the load continuous or intermittent? If 
intermittent, what is the duty cycle (time load is on and 
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time between operations)? How is the rectifier to be 
kept cool—normal convection, fan, oil, etc.? Will the 
rectifier be exposed to abnormal moisture, dirt, oil or 
fumes? Further details of interest in this connection are 
listed in Tables II and III. 

When rectifier stacks only (without transformers) 
are under consideration, the d-c voltage and amperage 
are usually specified by the user and the rectifier manu- 
facturer informs him as to the a-c input required. 
There are, however, simple methods of determining a-c 
input voltages.” 

In some cases, it is desired to operate a rectifier 
stack directly from a commercial a-c supply line with- 
out an intermediate transformer. Under such condi- 
tions the a-c voltage and phase should be specified, also 
the desired d-c output expressed in watts, and whether 
half-wave or full-wave rectification is desired. 

Occasionally it is desirable to increase the current 
output of a rectifier by employing cooling fins, by using 
fans or other forced cooling, by increasing the space 
between the cells in assembling the stack, or by combina- 
tions of these methods. This. of course, amounts to 
overloading and it is recommended that in no case 
should a rectifier stack be overloaded to more than 
two and one-half times its normal basic rating. 

If the load circuit includes a condenser, or if the 
rectifier is to be used to charge a storage battery, the 
capacity effect of the condenser or battery must be 
taken into consideration and the rated output of the 
rectifier must be lowered to allow for the heat effect 
on the rectifier caused by the a-c component due to 





capacity. Either the nominal voltage or current of the 
rectifier may be de-rated, or a suitable combination may 
be made of both. In general, the same information that 
is required for resistive or inductive loads should be 
given the rectifier manufacturer, plus the value of 
capacity in microfarads, or the number and type of 
cells of battery. 

When half-wave rectifiers are used with capacity or 
battery-charging loads, another condition must be taken 
into account. Here the voltage across the battery or 
condenser is in series with the a-c voltage on the block- 
ing half of the cycle and the combined voltage is im- 
pressed upon the blocking layer of the rectifier. In this 
circumstance, a safe procedure is to-de-rate the a-c 
voltage value of the rectifier to approximately 50 per 
cent, so the maximum d-c output voltage will not in- 
crease the reverse voltage in excess of the limits of 
the rectifier. The output voltage in a half-wave rectifier 
circuit having a capacity load is a function of the value 
of capacity in the load and the value of the current. 
Optimum capacity for any particular circuit is dependent 
upon the a-c input voltage and the d-c output current. 


It 
a E 
where 
I] = amperes, d-c 
t = time constant in seconds 
C = optimum capacity in farads 
E = peak value of a-c voltage 
The time constant for half-wave circuits is 0.10 at 60 
cycles. For normal rated output current and with 





Table I—Standard Sizes and Ratings of One Make of Selenium Rectifier Cells 


Max. d-c amp continuous output of stack 



































with one cell per arm at Max. cont. d-c 

| amb. temp. 95 F or less rating as valve 

— | Single phase Three phase 95 F amb. 

Fin Bridge Max. a-c Block- | Max. No. a 
a. | diam., Half |orcenter| Half ; Center | volts ee ‘cals F atid 
Type | Ty pe in. wave tap wave | Bridge tap percell | Amp. | voltage | per stack |centers, in. 

aA | % = 040} 075} 100] 110] .130/ 18 | 06 | 15 | 36 093 

| ° 
ees i oe .075 150 .200 .225 .270 18 Az 15 36 .140 
Y | 1 | B 110 .220 .290 330} .400] 18 17 15 28 .187 
cs “ae | cC .150 300 .400 .450 .550 18 .23 15 36 156 
Z | 1% | C .225 .450 .600 .670 .820 18 .34 15 28 .218 
D | 134 | D .300 .600 .800 .900 | 1.1 18 45 15 40 .156 
K 14% | D 390 .780 | 1.0 1.1 1 18 .58 15 28 .250 
Sek ee ae) RE es 1 ay} 8 18 87 | 15 28 250 
E | 2% | E ia) ta) ae | oe tae 18 9 | 15 40 250 
L 25% E 78 | 1.6 2.1 2.3 2.8 18 1.2 15 28 390 
M | 25% E 33% 90 | 1.8 2.4 2.7 3.3 18 1.4 15 28 390 
N 25% E 3% 1.1 2.2 5 3.3 4.0 18 1.7 15 28 390 
rF | 3% | F ie don -i oa 1 oe | as is | 1.8 15 40 250 
P | 3% F 1.5 3.1 4.1 4.6 5.8 18 2.4 15 28 390 
R 384 F 43% | 1.8 3.5 4.6 5.2 6.5 16 2.7 12 28 390 
S 33% F 4% | 1.9 3.8 5.0 5.6 7.0 16 2.9 12 24 .421 
G 434 G 2.0 4.0 5.3 6.0 7.5 18 oan 15 40 .250 
Vei 4% G 2.6 ae 6.9% 7.8 a 18 4.0 15 28 .406 
U 33% F 6 2.7 5.4 Vice 8.1 10.0 16 4.1 12 28 .390 
W 43 G 6 3.7 7.4 9.8 11.0 13.3 14 5.7 12 28 390 
H 434 G 8 5.0 10.0 13.0 15.0 18.0 14 7S 12 28 .390 
AC 3 AC 0.004 | 0.008 | 0.010 | 0.012 | 0.014 18 0.006 15 
AF 414x6 AF 3.5 7.0 9.3 10.5 13.1 18 5.2 15 40 312 
AG 5x6 AG 4.3 8.6 11.5 12.9 16.1 18 6.4 15 40 312 
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Table I11]—Check Chart for Battery Chargers 
and Power Units 


General Data 


A-c supply line: 

Volts normal .. Max Min Cycles Phases 
Approximate temperature at rectifier location: 

Max a .. °F; Min “7. 
Atmosphere where rectifier will be located: 

() Dry ( ) Damp () Frosty () Corrosive 
If corrosive, state nature of corrosive element 


Is filter required? () Yes () No. 
If yes, state maximum percentage of voltage ripple. . 
Meters required? 
( ) Ammeter 
Method of mounting: 
() Wall ( ) Floor ( ) Portable 
Type of enclosure: 

() Instruments and controls inside 

( ) Instruments and controls on the front 
Method of connecting a-c: 

( ) Cord and plug ( ) Flexible leads 
Method of connecting (load: 

( ) Polarized plug ( ) Flexible leads ( ) Terminals 
Is high efficiency important, or would you prefer to sacrifice 
some efficiency to obtain lower cost and reduced size? 


( ) Voltmeter Preferred make 


() Relay rack 


( ) Terminals 


Specific Data for Power Unit Applications 


Type of load: 
( ) Capacitive Input capacity in mfd 
( ) Inductive ( ) Resistance 
D-c voltage required: Normal 
D-c amperes required: Normal Max 
Maximum no-load voltage, if important 
Duty: ( ) Continuous ( ) Intermittent 
If intermittent, state exact time cycle: 


On Off 
If duty cycle is complex, make a graph showing complete cycle 


Specific data for Battery Charge Applications 


No. of cells ... 
Battery type No. 


( ) Lead ( ) Edison 
Ampere-hour capacity 


D-c volts: Max Min 
D-c amperes: Max ; Min 
Method of charging to be used: 

( ) Float 


( ) Cycle ( ) Two rate () Other..... 
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Fig. 3—Use of selenium valve as an arc suppressor. 

Note that it must be connected across the inductance 

in a direction the reverse of the regular flow of cur- 
rent and with no resistance added in the circuit. 
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optimum capacity in the circuit, the d-c voltage will be 
approximately 5 per cent higher than the a-c input rms 
voltage. 

These methods of calculation are fairly accurate, but 
are subject to variables due to circuit conditions and 
resistance in the rectifier. Final design should be based 
upon tests conducted under actual operating conditions. 

When overload ratings for these applications are em- 
ployed, using forced cooling, maximum continuous 
overload should not exceed two and one-half times the 
normal basic rating. 


VALVES AND BLOCKING DEVICES 


There are many applications where a rectifier is em- 
ployed to prevent the flow of current in the reverse direc- 
tion, in which the rectifier is usually called a “valve”. 
This is really a simple application with fewer variables 
than most others. 

A selenium rectifier used as a valve should have a 
sufficient number of series junctions to block the maxi- 
mum reverse voltage, and sufficient current capacity to 
carry the maximum current in the forward direction. 
In selecting the proper rectifier, the duty cycle and 
the maximum ambient temperature should be con- 
sidered. If the rectifier is to block current most of the 
time and pass current for periods of short duration, 
probably a rectifier of smaller current-carrying capacity 
can be used. On the other hand, if the rectifier is to be 
operated in the forward direction continuously or most 
of the time, there should be no overloading. Table I 
shows the voltage and current ratings for standard 
selenium rectifier cells for continuous service at ambient 
temperatures not exceeding 35 C. 

The reverse resistance of selenium rectifiers is re- 
laxed slightly when rectifiers are idle or when no block- 
ing voltage is applied. Sudden application of full volt- 
age after long periods of idleness will result in high 
instantaneous reverse current. Normal reverse resist- 
ance is restored within one to ten seconds, depending 
upon the circuit.” 

One of the most exacting and difficult applications of 
rectifiers is their use as circuit elements in such applica- 
tions as the Wheatstone bridge. Designers working in 
such applications are urged to work very closely with 
rectifier manufacturers and to give full details of the 
characteristics of the circuit. Careful tests are usually 
necessary because, obviously, a rectifier in such service 
must be as nearly constant in characteristics as possible. 
Selenium rectifiers for use as circuit elements are 
usually made from specially prepared or selected cells. 

Selenium rectifiers have been used successfully in a 
number of applications based on the familiar Wheat- 
stone bridge circuit, although some applications have 
required a certain amount of manipulation. Most suc- 
cessful applications have been at fixed frequencies, or at 
frequency ranges below 2000 cycles. At higher fre- 
quencies the characteristics of the rectifier may not be 
suitable for a balanced or unbalanced network. The 
most practical procedure in developing applications of 
selenium rectifiers as circuit elements is to sét up the 
circuit and make tests, duplicated by similar tests in the 
rectifier manufacturer’s laboratory. 

In order to protect insulation and minimize arcing 
across contactors in d-c inductive loads, selenium recti- 
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fiers are sometimes used as arc or voltage suppressors, 
where the rectifier is used to maintain as low a voltage 
as possible across the inductance, as shown in Fig. 3. 

The first requisite of an are-suppressor rectifier is 
that it must be capable of blocking the total d-c voltage 
applied to the inductance. The number of cells required 
will be the total voltage divided by the d-c blocking 
voltage rating of the type of cell used, as shown in Table 
|. The size or type of cell depends upon the amount of 
suppression desired and the amount of steady-state 
current. 

The applicable questions in Table II should be 
answered when selecting arc-suppressor rectifiers, plus 
the maximum amount of discharge current and the 
electromotive force generated in a coil upon breaking 
the circuit. These values may be calculated from the 
following equations :* 


E R+R, 
Cy — £ 
F R 
and 

om I 

—- (‘SF eos) 

€ L 

where 


€, — voltage generated at collapse of field ; 
E = voltage applied ; 


R = resistance of coil; 
‘, = forward resistance of rectifier ; 
5S Zsi6: 


I = steady-state current in inductance ; 

1 = induced current flowing in forward direc- 
tion through RF, at time ft; 

t = time in seconds ; 

L = inductance in henries. 


From the formula for 7, it will be seen that the maxi- 
mum current which could flow through the rectifier, 
assuming zero resistance for R, and zero time for f¢, 
3ecause the arc- 


would be the steady-state current /. 
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Fig. 5—For regulating d-c voltage applied to a load, 

a selenium rectifier may be connected as shown, when 

its non-linear resistance characteristic will tend to 

maintain a constant potential across the load. Re- 
sistance R limits the current. 
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Fig. 6—When applied to the regulation of a-c voltage, 
two half-wave rectifiers are connected across the load 
as shown here. 
suppressor rectifier does not have zero forward re 
sistance, the maximum discharge current can only 
approach the steady-state current /. The rectifier must 
be large enough to carry the discharge current and to 
maintain low discharge voltage across the inductarce. 
It is only very rarely that it is necessary to provide a 
suppressor rectifier large enough to carry the steady- 
state current / continuously. As a general rule, a 
rectifier with a rating of 25 to 50 per cent of the steady- 
state current will give satisfactory performance, assum 
(Continued on page 188) 





\a 
re 
anor 
Ww 


+ 


1 
Max.load voltage permissible 


— oe 


m requiator ! 


t ; 
with selenly 


+ + 
| 


| 
Normal load voltage 


| i 
| 


] 

Min. load voltage permissible 
| 
| 





8.0 8.5 9.0 
Applied voltage d-c 


Fig. 7 (Left)—Typical non-linear characteristic of a selenium cell having a rectifying area of 1 sq cm. This shows 


how the d-c forward resistance drops as the applied voltage is increased. Fig. 8 (Right) 


Regulation of d-c load of 


0.06 cmp from ‘applied potential of 5 to 10 volts and a load potential of 1.4 volts. Test circuit is shown in inset. 
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Generator Output Matches Engine 


Capacity in Driving Tank 


All-electric tank has automatic controls for preventing stal- 


ling of prime-mover and for applying maximum available power 


at any time to treads jointly or separately in any combination. 


HEN the Ordnance Department, United States 
Army, realized the need for a high order of 
maneuverability in a track-laying tank, in ad- 
dition to the requirement for high speed, the attention 
of its designers was turned to the possibilities of electric 
drive and control. The medium tank, T-23, was the 
result and this vehicle was built in limited quantities 
during the recent war. Its unusual performance abilities 
were demonstrated before the Army Ordnance Associa- 
tion at Aberdeen a few months ago. Its acceleration from 
standing position, its rapid deceleration from high speeds, 
and its ability to pivot about its own center until it had 
dug itself a couple of feet or more into the soil, all amazed 
the onlookers. It was controlled interchangeably from 
the driver’s seat or from the gun turret. All this re- 
markable performance and great flexibility may be at- 
tributed to its electric drive. The Ordnance Department 
does not hesitate to credit cooperating industry with a 
large measure of the effort in designing and developing 
this machine and for its success in operation. 

The T-23 is still considered as being in its experi- 
mental stage but has already made definite contributions 
to the art of tank development. Any transmission or 
drive system for such a tank must provide for propulsion 
of the vehicle in both forward and reverse directions ; 
steering in either direction ; and braking, both in bring- 
ing the vehicle to rest and in holding it at desirable 
speeds when negotiating downgrades. 

From an operating viewpoint, the ideal transmission 


MEDIUM TANK, T-23 


Armament 
1 76-mm gun 
2 cal. .30 machine guns 


1 cal. .5O0 machine gun 
1 cal. .45 submachine gun 


Weight, 35 tons 
Crew, 5 


Power Plant 
Ford 8-cyl., V-type, 500 hp engine 
Fuel, 80 octane gasoline 
Fuel tanks total capacity, 179 gal 
Generator, General Electric 
model No. 5 GT-563-A 
Traction motors, General Electric 
model No. 5GE-745A 


Performance 
Maximum speed, 35 mph 
Minimum turning radius, 16 ft, 5 in. 
Maximum grade, up or down, 60% 
Maximum fording depth, 4 ft 
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system is one that will provide instantaneous response to 
the operator’s indications in maneuvering and, at the 
same time, permit efficient maximum utilization of the 
power available from the prime-mover without over- 
loading or otherwise abusing it, thus increasing the re- 
liability of the vehicle as a whole. 

In addition to meeting operating requirements effec- 
tively, any system must meet the limitations imposed by 
comparative economics, i.e., first cost and maintenance 
costs, and by space and weight limitations in the vehicle 
in which the drive must function. 

That the electric drive system developed for the T-23 
medium tank comes admirably close to meeting these 
specifications is evident to any one who has seen this 
vehicle perform. 

Experience has developed that a track-laying tank— 
so-called “medium’”—with weight of the order of 30 tons, 
will require an installed capacity in its prime-mover of 
approximately 500 hp. All of this capacity is not usable 
for tank propulsion and steering purposes. Some of the 
output is utilized in the driving. of accessories such as 
battery-charging generators, equipment-cooling fans, 
lubricating-oil pumps, etc., while some power losses in 
the transmission system itself are inevitable. 

The Ford mocel GAN engine, using 80-octane gaso- 
line and as furnished for the T-23 tank, has a nominal 
rating of 500 hp, 420 hp of which is available as maxi- 
mum input to the electric-drive system for vehicle pro- 
pulsion purposes. The generator is a General Electric 





Fig. 1—The United States army’s medium tank T-23 with all-electric drive 
which provides unusual flexibility in maneuvering. Power up to 313 kw 
is instantly available without possibility of stalling the prime mover. 
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313.3 KW* 420 HP 


700 AMPS. 


X= 840 AMPS, 440 VOLTS 


GENERATOR VOLTS 





Le) 400 800 1200 1600 2000 2400 


AMPERES 


Fig. 2—Engine characteristic ABC and generator char- 
acteristic DFH have to be brought into conformity. 
Final characteristic of the combined unit is DEBGH. 


type GT-563-A, 6-pole, d-c, commutating-pole machine 
weighing, including fan, coupling and ring gear, about 
2,000 Ib. 

So far as the transmission system is concerned, it is 
its function to utilize the available horsepower effectively, 
translating the constant-torque, constant-speed output of 
the engine into variable torque and speed required at 
the track-driving sprocket wheels, as indicated by the 
terrain being traversed and the maneuvering require- 
ments of the situation. 

The electric drive system consists of a collection of 
electrical devices—generators, motors and control ap- 
paratus—which replace, in a mechanical drive tank, the 
clutch and clutch-operating pedal ; the transmission with 
its differential, gear-shifting and reversing mechanisms ; 
the propeller shaft; and the steering brake mechanism 
and operating levers. The simplest form of electric drive 
would consist of a generator, driven by the engine, 
supplying power to an electric motor which is con- 
nected to the tracks through a propeller shaft and differ- 
ential similar to that in the ordinary automobile. Such 
an arrangement would merely replace the clutch and the 
gear-shifting arrangement in the conventional mechan- 
ical-drive tank. With such a drive system the “clutch” 
would be thrown in by closing a switch connecting the 
motor to the generator. Speed control of the tank could 
be secured by cutting resistance in or out of the circuit 
connecting the motor and generator together, or by 
varying the voltage output from the generator by means 
of a rheostat working on the generator field. Steering 
would be done just as in the mechanical-drive tank— 
by means of brake bands and drums. 

The principal advantage gained in providing such a 
system is that the direct mechanical connection between 
the tracks and the engine has been eliminated. This is 
no small accomplishment, since no track shocks can now 
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Fig. 3—Schematic diagram of the method of control- 
ling generator output with a separately excited field 
SF which is varied with engine speed by governor 
action, and a differential field DF which cuts down the 
excitation with increase in generator load. 


be transmitted through to the engine—a fact that means 
reduced wear and tear on the engine. The troublesome 
clutch has also been eliminated and an infinite number 
of steps from minimum to maximum speed have been 
provided, which means a relatively smooth speed-torque 
characteristic instead of the stepped characteristic pre- 
vailing in the mechanical-drive tank. 

The next step in assembling the electric drive system 
is the elimination of the brake band-and-drum method 
of braking. A separate motor each with a separate con- 
troller can be provided for each track, thus eliminating 
the differential and the mechanical braking-steering sys- 
tem. A new feature is thus introduced which no mechan- 
ical-drive tank possesses. Either track can be run in 
either direction while the other track is driven in the 
opposite direction. This permits of turning the tank 
completely around in a circle of zero radius—on a point. 
The maneuverability of such a tank is self-evident. 

The question of service braking now arises. A re- 
sistor, cooled by exhaust air from the engine cooling 
fans, is inserted in the series power circuit by opening a 
shunting contactor. The fields of both motors are re- 
versed, causing them te take power from the sprockets 
and convert it into electrical energy which is dissipated 
in the resistor. Continuous braking at high vehicle speeds 
can be maintained with no damage or wear in the system. 

Fundamentally, the foregoing describes electric drive 
as it is applied to the medium T-23 tank. The question 
as to the necessity of refinements in control now arises 
and various requirements with the means employed to 
meet these requirements are discussed in the following. 

The constant horsepower of the engine available for 
vehicle propulsion as input to the electric drive system 
may be expressed as 313.3 kilowatts and may be shown 
in graphic form in a curve plotted to coordinates of 
volts and amperes. If various values of volts and 
amperes be selected so that the product of these values 
always equals 313.3 kw, the engine characteristic in 
terms of volts and amperes may be plotted as shown in 
Fig. 2, the curve AGBEC. 

To utilize to best advantage the maximum horsepower 
capabilities of the engine, the generator which, because 
of the nature of the motor load on it, must work over a 
wide range of generator amperes, must have a load 
characteristic that will match the engine’s electrical 
characteristic. In other words, the engine characteristic 
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AGBEC in Fig. 2 is also the generator characteristic 
required—neglecting for the present the matter of gen- 
erator losses for purposes of simplifying the explanation. 

One of the simplest forms of generators is the separate- 
ly-excited machine. The curve (a) of Fig. 2 represents 
the load characteristic of such a generator when driven 
at a constant speed (2600 rpm in the present case) with 
a steady value of field current flowing in the field wind- 
ing. The droop in the curve is caused by armature re- 
action. It will be evident that for all values of load 
amperes below 700 the engine will have no difficulty in 
carrying the load imposed by the generator. If, however, 
the load on the generator exceeds 700 amperes, more 
than the 420 hp available from the engine will be re- 
quired to maintain the speed of the generator. Thus, if 
the ampere demand be 840, this corresponds to 440 volts 
as shown at X on curve (a) Fig. 2, and the load 
demand is 


. Z 9 . 
— ome 36 6 kilow atts 


which is more than the engine will carry. As a conse- 
ij quence the engine will be overloaded, and since the engine 
torque remains substantially constant (it is assumed that 
the engine throttle is wide open for maximum fuel sup- 
ply) the speed of the engine-generator set will tend to 
drop. Unless the load demand on the engine is de- 
creased, the set will stall and finally stop. 

If the excitation of the generator be reduced somewhat 
the constant-speed characteristic of the generator will be 
as shown in curve (b) of Fig. 2. It can be seen that with 
this reduced excitation the generator can carry the 
greater value of load current of 840 amperes, at a lower 
voltage, however, without exceeding the horsepower 
capabilities of the engine. 

From the foregoing it will be seen that some means 
must be provided automatically and continuously to ad- 
just the generator field excitation so that the generator 
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load characteristic will match the engine characteristic 
for best results. This is accomplished through two 
measures, The first of these involves the use of a differ- 
ential field, the winding of which is in series with the 
load. This field opposes the separately excited field and 
the resultant generator characteristic is shown as HG- 
FED in Fig. 2. The differentially wound generator is 
shown schematically in Fig. 3. 


The second operation is designed, in effect, to remove 
the shaded area between the curves GFE and GBE in 
Fig. 2. This is done by changing the separately excited 
field strength by means of a variable resistance in series, 
the resistance being varied by the engine governor. As 
the generator load increases, the engine slows down 
slightly, the governor acts to cut in more resistance in 
the separately excited field circuit so that the field 
strength and the generated voltage are reduced, thus re- 
lieving the overload. Conversely, for a decrease in load, 
the resistance is decreased by governor action, the field 
strengthened and the generated voltage increased. Thus 
a generator characteristic HGBED in Fig. 2 is obtained 
which matches the engine curve over a large part of the 
load range. 


In the foregoing analysis generator efficiency has been 
neglected to simplify the explanation. Actually the power 
output of which the engine-generator combination is 
capable is represented by the dotted curve below the 
curve AGBE in Fig. 2. 

Incidentally, this process of matching generator and 
engine characteristics is very similar to that used in de- 
signing some of the diesel-electric locomotives currently 
built for American railroads. 

The connections shown in Fig. 3 are schematic only, 
used to facilitate presentation of the principles. Actually 
the connections for generator excitation are as shown 
in Fig. 4, with. amplidyne exciter No. 3 supplying the 
separately excited field of the main generator. The 
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aiplidyne itself is provided with three control fields, 
indicated as GF, GD and AH in Fig. 4. All normal 
excitation is supplied by winding GF. Its current is 
obtained from a potentiometer circuit consisting of re- 
sistors RA, GR and RD in series across the battery. 
The resistances of the various parts of the circuit, in- 
cluding that of field winding GF, are so proportioned 
that the correct maximum excitation is provided for the 
amplidyne exciter. If this were the only field on the 
exciter a generator characteristic would result very 
similar in form to curve D in Fig. 2. 

To modify this characteristic and obtain the differ- 
ential field effect previously discussed, the current in field 
winding GF is decreased as the load current increases by 
the effect of a shunt containing resistances RO, ROA, 
ROB and the electronic valve* K14. The action of this 
shunt circuit is complicated but the net effect is to re- 
duce the current flowing through GF as the load current 
from the main generator increases. This is actually a 
network effect, depending upon variations in potentials 
at critical points of the circuit due to changes in the 
voltage drop across the various resistances. The use of 
the electronic valve R14 is necessary to prevent reverse 
flow of current when potentials at times would other- 
wise permit it. The reduction of current through field 
winding GF comes about directly when shunted cur- 
rent through RE and RX increases the potential drops 
across RX, through which the exciting current from 
the battery must pass to the field winding GF. All of 
this is indicated in Fig. 4. 

In the simplified explanation in the earlier part of this 
article it was stated that the governor on the engine 
acts to vary the resistance in the separately excited field 
circuit of the main generator in order to match the gen- 
erator characteristic with the engine characteristic as 
illustrated in Fig. 2. The actual mechanisms for bringing 




























* The electronic valves used and referred to herein are selenium dry 
plate ‘“‘check valves,’ exactly like the ones used as electronic rectifiers. 
There seems to be no expression generally recognized to denote an elec 
tronic rectifier used as a one-way block or check and not primarily as a 
rectifier. 
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Fig. 5—Output of a tachometer generator, proportional 


to engine speed, is rectified and used to impress influ- 
ence of engine speed upon generator exciter field and 
engine throttle. 


this about are indicated in Fig. 5. The governor tachom- 
eter generator is a small a-c generator driven from 
the engine accessory drive. The output voltage of this 
machine is proportional to engine speed. Its a-c output 
is rectified by rectifier R8 to furnish a d-c voltage pro- 
portional to engine speed for the control circuit. Refer- 
ence should be made at this point also to Fig. 6 showing 
Variations 
in engine speed produce corresponding variations in 
the output voltage of the governor tachometer generator 
which, with adjustable control resistances shown in Fiv. 
5, affect the current flowing through governor coil GC 
which is shown both in Figs. 5 and 6. The governor 
stabilizing coil SC is likewise shown in both of these 
drawings. The effect of these coils is to keep tbe pilot 
valve of the hydraulic governor mechanism at a balanced 


a cross-section of the governor mechanism, 
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Fig. 6—The hydraulic cylin- 
der of the governor system 
in which pilot valve is con- 
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GLOBE AMERICAN CORP. 


Highlights of an interesting report by the inde- 
pendent investigator of the James O. Peck Co.... 
another in their series of studies of assembly sav- 
ings made with Phillips Recessed Head Screws. 


e are 100% sold on Phillips Screws,” the 

Works Manager of Globe American said, 
“because they fit right into our plans for the 
most efficient production methods in manufac- 
turing our Dutch Oven Gas Ranges. 


“Easier To Power-Drive. The Phillips Recessed 
Head is perfect for the air tools we’re using in 
our assembly. They’re practically geared to the 
tool so they start faster and drive easier. 


“Simplify Awkward Applications. In the sub-assem- 
blies and the final assembly many of the Phillips 
Screws used in each stove have to be driven from 
an angle... putting on door handles, driving 
under a ridge and some ‘blind’ driving. Most of 


these applications would be difficult or impos- 
sible with slotted screws, but are simple with 
Phillips Screws because of the snug fit of driver 
bit in the recess. Even when the driver is at an 
angle, they can be set up tight. 


“No Gouging of Enamel. A lot of these screws are 

used close to the enamel finish of the stove. A 

regular slotted head driver would jump out of 

the screw head and scratch the work often 

enough to make the cost of consequent disas- 

One of the many sub-as- sembly, refinishing and reassembly a serious 
semblies of the Dutch factor. This can’t happen with Phillips Screws. 
- sas enhial 3 ’ 
ehen tae eens te You'll Find Good Ideas for your assembly in 


enamel finishes if slotted this and other reports of assembly studies 
screws were used. ... covering metal, wood and plastic 
; products. Use coupon. 
Straight-on or angled, the 
Phillips Recessed Head 
permits a fast start and a 
safe finish. 
16 
Report No- 
VINGS 
SSEMBLY SAVIN 
WITH PHILLIPS SCREWS 
Company 


PHILLIPS 2044 SCREWS ..4.r=2e...J..!! 


: ; Phillips Screw Mfrs., c/o Horton-Noyes 
Wood Screws * Machine Screws  Self-tapping Screws * Stove Bolts 800 Industrial Trust Bidg., EM-17 


Providence, R. I. 


American Serew Co. Reading Screw Co. Send me reports on Assembly Savings with Phillips Screws 


Central Screw Co. SOURCES Russell Burdsall & Ward 

Continental Screw Co 3 Bolt & Nut Co 

Corbin Serew Div. of 22 2— Scovill Manufacturing Co. 
American Hdwe. Corp Shakeproof Inc. 

The H. M. Harper Co National Screw & Mfg. Co. The Southington Hardware Mfg. Co. 

International Serew Co. New England Screw Co. The Steel Company of Canada, Ltd. 

Lamson & Sessions Co. Parker-Kalon Corporation Sterling Bolt Co. 

Milford Rivet and Machine Co. Pawtucket Screw Co. Stronghold Serew Products, Inc. 

National Lock Co. Pheoll Manufacturing Co. Wolverine Bolt Company 
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GENERATOR TERMINAL VOLTS 





800 1200 

LOAD AMPERES 

Fig. 7—Effect of differential field on exciter for main 

generator, in limiting generator current in inverse re- 

lationship to speed of tank travel. Two speeds are 
shown as examples. 


1600 2000 


point. Movement in either direction from this point 
allows hydraulic pressure to move the power piston of 
the governor mechanism in Fig. 6, rotating the output 
shaft and changing the adjustment on the stabilizing 
rheostat SR. 

The potential of the wire connected to the arm of 
rheostat SR will change from zero (ground) to battery 
voltage as the rheostat arm moves to different points on 
the rheostat resistance, acting as a potentiometer or 
voltage divider. This wire is connected to the stabiliz- 
ing coil through capacitor CS and resistor RS (Fig. 5). 

When the potential of this wire changes, a current pro- 
portional to the rate of change of the potential, and in a 
direction depending on the direction of change, will flow 
through capacitor CS, resistor RS and coil SC. Since 
both coils GC and SC are wound on the same core, the 
magnetic pull on the governor pilot valve depends on the 
net ampere-turns for both coils. Coil SC is so connected 
that the current flow referred to always opposes the 
effect of the change in current in coil GC. Thus, the 
stabilizing coil always tends to slow down rapid governor 
action to a rate the engine speed can follow. 

The generator rheostat GR shown in Fig. 4 is also 
rotated by the power piston of the governor. The 
rheostat arm rotates throughout the full range of gover- 
nor shaft rotation, but is effective in controlling the 
engine load only through the over-travel portion of the 
movement, that is, only after the engine throttle is fully 
open. This last is the final step in varying the excitation 
of the generator field, directly changing the current 
flowing through exciter control field GF from the battery 
in Fig. 4. 

Excitor field GD is designed to limit the flow of cur- 
rent from the mafn generator in accordance with safety 
requirements. This is necessary because of inherent 
characteristics of commutator machines. The excitation 
of the two main driying motors is subject to control by 
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TO SPEED 
CONTROL CIRCUIT 
(SEE FIG. Cre) 


Eh} 010] —— 


GENERATOR & MOTORS 
* COMMUTATING POLE WINDINGS 


EXCITER NO 


Fig. 8—Motor excitation circuits, showing amplidyne 
exciter for each motor, with fields corresponding to 
those on main generator. Connections for manual con- 
trol of each motor independently are at upper right. 


the driver of the tank who may reduce it for steering 
purposes, clearing the way for excessive rush of line 
current from the main generator, with disastrous pos- 
sibilities. The action of field GD is such as to set limits 
on the main generator current by reducing the field 
strength of the exciter. The amount of such reduction 
is variable. Field GD is therefore a differential field but 
the extent of its differential effect is controlled by a com- 
plicated arrangement of resistances, electric valves, and 
a control tachometer. The tachometer is a small genera- 
tor geared to one of the drive sprockets, producing a 
voltage which is at all times proportional to the speed 
of the vehicle, except for a special effect in limiting the 
speed of the vehicle to 35 mph through action upon the 
motor fields. The overall effect of differential field GD 
and the control circuits associated therewith is to limit 
the current flowing from the main generator at a point 
which varies inversely with the speed of the vehicle. 
The limitations imposed upon the load current by this 
action at two illustrative speeds, 10 mph and 35 mph, are 
shown in Fig. 7. 

The third field of the amplidyne exciter supplying the 
main generator field is designated in Fig. 4 as field AH. 
This is designed to provide an effect of electrical inertia 
in order to avoid too rapid changes in exciter output 
voltage. A rapid rise or drop in exciter voltage produces 
a surge through condenser GAH in series with field AH. 
The direction of this surge will depend upon whether 
the voltage effect is up or down. In either case, the 
surge is transient and, by momentary effect on field AH, 
tends to prolong the previous condition and to oppose 
the change. When no change is taking place the current 
through field AH is negligible and the field has no prac- 
tical effect. 

The traction or propulsion motors are General Elec- 
tric type GE 745, 6-pole, d-c, commutating pole motors 
weighing, with pinions, 2850 lb each. Driving torque is 
transmitted through single reduction gearing to the 
track sprockets at the rear of the vehicle. The two trac- 
tion motors are mechanically independent of each other 

(Continued on page 180) 
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DO IT BEITER 






MAGNETS MAY 


Results that pay off in performance are the results you 
get in permanent magnets made by The Indiana Steel 
Here Products Company. Here permanent magnets are func- 
tionally designed and manufactured to meet exacting 


Permanent specifications for more efficient and economical performance 


of the device or instrument they serve. 


Magnets This Is No Secret Formula... 
ore Designed The chart shows the typical demagnetization and energy 


product curves on which our engineers base their calculations. 
It shows the characteristics of various kinds of 
permanent magnet materials which can be expected 


ial oh eee AS 


in our production, and from which the optimum 





designs can be determined. Such fundamental 


information permits us to engineer the inside of your 
The Indiana Steel Products Company 


magnet so that each one will give you a maximum result. 
offers you the advantages of the largest 6 aie 


 agegla de selene scshae 60:78 ALNICO (Cast and Sintered) « CUNICO © CUNIFE » VECTOLITE » SILMANAL 
facture of permanent magnets and com- . 
plete permanent magnet sub-assemblies. Watch for Indalloy 





PERMANENT MAGNET PACKAGE ASSEMBLY 


Eliminate one of your most costly sub-assembly 
operations by allowing us to supply yous with 
complete magnetic packages ready to install in 
your equipment. We accept the responsibility for 
assembly casualties and test procedure. The han- 
dling and shipping of brittle magnetic materials is 
vastly improved and losses reduced. Consult us 
for additional information and cost analysis. 
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Standards for “D” Flange Motor 
Mounting Announced by NEMA 


New design for ratings up to 125 hp has advantages for 
machine designer and builder, including a flange with male 
rabbet and provisions for mounting from the motor side. 


EVELOPMENT of standards for a universal 

flange mounting for both horizontal and ver- 

tical end-shield mounted electric motors is the 
latest major accomplishment by the National Electrical 
Manufacturers Association Motor and Generator Sec- 
tion, according to C. P. Potter, section chairman, in 
announcing the new NEMA “D” flange. 

Soon after the adoption of mounting dimensions for 
horizontal motors in 1930, the Section gave its atten- 
tion to the problem of standardizing the mountings for 
vertical shaft motors. The first standard covered a 
ring base having a diameter larger than the motor 
frame. This was the NEMA “V” mounting. 

To fill the desire for end-shield mounted horizontal 
motors, particularly for machine tool application, dimen- 
sions were worked out for a special flange, standardized 
as the NEMA “A” flange mounting. Later, modified 
as the NEMA “B” flange, it had considerable acceptance 
among machine-tool manufacturers because of its smaller 


over-all diameter in frame Nos. 203B to 505SB. 

Experience over the years with these mountings ind1- 
cated the possibility of developing a single mounting 
which would serve for both vertical and horizontal shaft 
end-shield mountings and would be particularly accept- 
able to the machine-tool makers through change from 
the female rabbet fit characteristics of the “B” flange 
standard. 

To this end a joint committee of representatives from 
NEMA and the National Machine Tool Builders Asso- 
ciation was formed to consider the standardization of 
motors applied to machine tools. This committee de- 
veloped a new flange known as the NEMA “D” and 
established flange dimensions for motors built in frames 
203 to 505, which cover ratings from 1 to 125 hp 
inclusive, at 1750 rpm. Five “D” flanges accommo- 
date the spread of the sixteen different NEMA stand- 
ardized motor frame sizes. 

This new flange has four principal features, apparent 





Table I—Standard Dimensions for Flange-mounted, D-c and A-c Motors. Type D 


All dimensions in inches 


BD 

Frame Number | AK* \J (Max.) AH 
203D 9 10 11 2% 
204D 9 10 11 2% 
224D 9 10 11 3 
225D | 9 10 i 3 
254D 9 10 11 33% 
284D | o- 12% 14 | 33% 
324D 11 12% 14 | 4% 
326D 11 2% 14 41% 
364D 14 16 i | 5% 
365D “a is | = 58% 
404D } 14 =. 634 
405D md 16 18 63< 
444D i oF a) ee 
445D , a. +. a 2 | 7% 
504D aa oe an ie 
505D 18 22 2° | 8% 
364SD 14 | 16 18 314 
365SD 4 | 16 18 34 
404SD | t- 2) 88 18 33 
405SD a oe A, ie 334 
444SD 18 Se oe | 414 
445SD . ae 20 22 414 
504SD | 48 22 3 | 
s05SD * is 22 Ss: bee 





*The tolerance for the AK dimension shall be +0.000, —0.005 in. 
NOTE I—See Figs. 2 and 3 for the meaning of the letter dimensions. 
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NOTE II—These dimensions may also be applied to vertical motors, in which case the frame designation may have the suffix letters DV or SDV. 


118 





ELECTRICAL MANUFACTURING 









































tw 
GUAR DIAN’S 





ri 





ACCUMULATOR 


UA 


WITH A MEMGRY 















Oiginiled by GUARDIAN 


Almost human — The Guardian accumulator is a device that 
employs Guardian Pulsing Relays and a Guardian Stepper for 
storage and release of impulses. It is capable of receiving elec- 
trical pulses from a number of remote stations and storing them 
until each station completes its cycle or function. It can register 
pulses of various numerical values; for example, if three pulses 
are received within the accumulator and the first pulse repre- 
sents a numerical value of ‘‘one’’, then one impulse is registered 
on the Stepping relay. If the second pulse has a value of “two”, 
then two impulses are added to the previous impulse, making a 


GUARDIAN 


1627F W. WALNUT STREET 


& COMPLETE LINE OF RELAYS 
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COUNTS 


SERIES M-AS 
STEPPING RELAY 








SERIES S$-300 
PULSING RELAY 





total of three. If the third pulse represents a value of ‘‘five”, 
then the five impulses are added to the three already regis- 
tered, making a total of eight. The assembly will control the 
operation of a machine in proportion to the total number of im- 
pulses established. In the example above, the machine would 
be energized for eight cycles . . . one cycle for each impulse 
established. Unit suggests many industrial applications 
for Guardian Pulsing Relays and Guardian Steppers. For 
further information and a new cost-free Guardian Relay 
Catalog, write 


BLECTIRUC 
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FIG. 1—Side and front view of a type “D” flange-mounted motor with feet, with dimensions which are listed in 


Table I. 


in Fig. 3, which are marked improvements: 


1. The NEMA “D” flange has a male rabbet. 


2. The face of the NEMA “D” flange is in line with 
the shaft shoulder. 


3. The diameter of the flange is not greater than the 
diameter of the motor,-except on frames 203 and 
204. 

4. The motor mounts on the machine from the motor 
side. Mounting bolts go through the flange from 
the motor side. 


With this mounting, the only machining necessary 
on a machine tool or other machine frame, upon which 
the motor fits, covers an area determined by the diam- 
eter of the rabbet. It is not necessary to finish the 








Where 4 mounting holes are used, they are on the 45-deg diagonals. 


larger surface needed where a female rabbet fit is 
used. The exact location of gears, pulleys or couplings 
can be predetermined regardless of what make motor 
will eventually be installed and no extra machining is 
needed to accommodate the larger shaft diameter above 
the shoulder. 

Flanges for smaller motors have four holes for 
mounting bolts—those for larger motors are provided 
with eight holes to carry the extra weight. Motors 
built with NEMA “D” flanges can be had either with 
or without conventional motor feet. 

The new standard design which can be used in 
place of three former designs confers obvious benefits 
on the machinery and tool builder, the motor manu- 
facturer, and the motor user. 

In addition to the mechanical advantages of the new 


FIG. 2—Dimensions listed in Table I for type “D” flange-mounted motor without feet. Where 4 mounting holes are 
used instead of 8 as shown, they are on the 45-deg diagonals. 


120 


ELECTRICAL MANUFACTURING 














For a quality 


= product that sells... 


USE ASLO QUALITY... 


FRACTIONAL H.P. MOTORS 


(1/500 to 1/15 H.P.) 


™ 

Saleability of your product in a competitive 
market may be substantially increased by 
taking advantage of FASCO experienced 
F.H.P. motor engineering and production 
know-how. A skilled, experienced FASCO 
factory engineer will meet with you in your 
own plant . .. engineer the electrical and 
physical characteristics of the motor you 
need ... and adapt a standard motor to your 
special requirements. For superior product 
sales advantages, consult with us NOW, if 
your plans call for production-run quanti- 
ties of small motors (1/500 to 1/45 H.P.) or 


blowers. 


Z 
«++ Use our Direct Factory Representation \\ by Experienced Fractional H. P. Engineers 


- = 
f SLO F. A. SMITH MANUFACTURING CO., INC. 
A PRODUCT OF i, 250 Davis St., Rochester 2, N.Y. 
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FIG. 3—Schematic diagram of motor with new NEMA 

“D” flange mounting, showing the face of the flange 

in line with the shoulder on the shaft and accessibility 
to bolt holes from the motor side. 


design, other benefits which can accrue to suppliers of 
motor-equipped machines and their customers are: 
Uniformity of flange-mounting details among those 
motor builders who follow the NEMA standard ; wider 
availability and interchangeability of motors; quicker 
delivery ; increased sources of supply; and a reduction 
in standby requirements for protection against emer- 
gency shutdowns. 





@ © New Techniques in Small 
Electronic Circuit Wiring by Printing 

The wartime technique of printing radio circuits on 
ceramic plates and soldering small components in was 
described in an article in ELECTRICAL MANUFACTURING 


for April, 1946, beginning on page 138. Dr. Cledo 


3runetti, Chief of the Ordnance Engineering Section, 
National Bureau of Standards, reported on more recent 
developments of similar nature in a paper before the 
recent meeting of the Institute of Radio Engineers. 

The principal methods, said Dr. Brunetti, employ 
silver and carbon inks or paints applied through sten- 
cils. Variations include hand painting or spraying. 
Other methods’ utilize photochemistry, chemical reduc- 
tion, an abrasive blast, printing in vacuum chambers or 
punch press production. All methods effectively reduce 
the electronic wiring to two dimensions. 

While the processes result in true miniature circuits, 
their major value lies in affording substantial econo- 
mies in manufacture. Wiring errors on the assembly 
line are eliminated as each unit is a reproduction of the 
master pattern. A single operator may turn out hun- 
dreds of assemblies a day. 

Metallic paints have been developed for printing cir- 
cuits on practically all types of surfaces from glass to 
plastics. The circuits may be designed to give satis- 
factory operation from —60 to 150 F in relative humidi- 
ties ranging up to saturation. Some of the processes 
are adaptations ef old methods used to decorate pottery 
with metallic colors. 

In the simplest method, the circuits are painted on 
free-hand with a camel’s hair brush. Tiny ceramic con- 
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densers and sub-miniature radio tubes are soldered in 
place to complete the circuit. For mass production, 
screen stencils made of silk or metal are used. Photo- 
graphic methods are employed to block out the desired 
stencil pattern. 

The stencil is placed over the surface on which the 
circuit is to be provided and silver paint wiped over it 
with a rubber squeegee in the same manner as ordinary 
signs are produced with the “silk-screen” process. 
After the paint has been dried in an oven or under infra- 
red lamps, a second stencil is placed over the plate and 
carbon paint applied to form the resistors. This pro- 
cess is now being used in the mass production of elec- 
tronic sets. 

The process is well suited to making decalcomanias 
and to ordinary printing, lithography and intaglio tech- 
niques. The paints may be dispersed by spray guns 
and by special fountain pens or fountain brushes. It 
opens up a new field of experimentation and research 
on methods and processes of application. Such research 
is continuing at the National Bureau of Standards and 
cooperating industrial laboratories. An important 
phase of the work at the Bureau includes the develop- 
ment and application of magnetic paints. 

Spray gun methods include spraying paint onto sur- 
faces through circuit-defining stencils. Not only paints 
but pure metal may be sprayed. The metal is applied 
in wire, powder or molten form. Another variation 
involves spraying chemical mixtures through stencils 
from a dual-nozzle gun, in the same order as that in 
which they would be mixed in the laboratory. In an- 
other technique, a metal-plated plastic is used. Part of 
the metal is “sprayed off” the surface, using a stencil 
which leaves the proper circuit pattern. The vacuum 
processes involve the distillation of metal or carbon 
films onto the surface in a vacuum. 

Printing processes are now being applied to the 
design of new electronic control circuits, portable radio 
transceivers of the vest pocket type, radio meteoro- 
graphs, radar equipment, electronic circuits for business 
machines, radio antennas, microwave equipment and 
special research apparatus including the printing of 
electrically conducting graphs for selecting answers to 
mathematical problems. 

To save space, the circuit may be printed on the glass 
envelopes of radio tubes, on the inner surface of plastic 
cabinets or on the covers and cases of associated equip- 
ment. They may be painted on rubber or thin plastic 
sheets or even a good grade of paper in addition to the 
materials previously mentioned. 





Revised List of ASA Standards 

Some 864 standards approved by the American Standards 
Association are listed in the 1947 ASA Price List. New and 
revised standards approved since the publication of the previous 
issue of the list (August 1, 1946) are indicated by asterisks for 
quick reference. Copy of the list is obtainable from ASA 
headquarters, 70 E. 45th St., New York 17. 


SAE Sets Meeting Dates 

Eleven national meetings have been scheduled by the Society 
of Automotive Engineers for the 1947-48 season. Among 
these are the second postwar summer meeting to be held at 
French Lick, Ind., June 1-6, inclusive, and the 1948 annual 
meeting to be held January 12-16 at the Book-Cadillac Hotel, 
Detroit. 
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when it comes to steel= 


Our Business is YOUR Business 


For more than a hundred years, each step forward in 
American industrial methods has been faithfully reflected 
in the specialization and development of Ryerson steel. 
With the coming of each new manufacturing technique, 
the scope of Ryerson stocks has been increased to include 
the potential requirements of the operation. And Ryerson 
service methods -have been steadily developed to meet 
the ever-growing demand for speed and dependability. 

During these days of critical shortages, Ryerson policy 
of prompt personal attention to each order remains the 
same. Whether your requirements are measured in pounds 
or tons, they receive the immediate consideration of 
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experienced steel men. And if the steel you need is not 
readily available from stock, every effort will be made to 
find an alternate to serve your purpose. 

So contact Ryerson when the continued progress of 
your operation depends on steel. Whether your business 
consists of a one-room machine shop or an industrial em- 
pire, you are always assured of our fullest cooperation 
and the benefit of unequalled service facilities. 

Joseph T. Ryerson & Son, Inc., Steel-Service Plants: 
New York, Boston, Philadelphia, Detroit, Cincinnati, 
Cleveland, Pittsburgh, Buffalo, Chicago, Milwaukee, St. 
Louis, Los Angeles. 


RYERSON STEEL 
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Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 





CAPACITOR MOTOR STARTING RELAY 


Compact starting relay (Bulletin 109) has been designed 
for use with single-phase capacitor motors in oil burners, 
refrigerators, floor polishing machines, and similar appli- 
cations over a wide range of voltages. Relay may be 
mounted externally or remotely, thus eliminating main- 





tenance problems common with built-in centrifugal switches 
used with same type of motors. Special magnetic circuit de- 
sign provides chatterless operation down to the drop-out 
point plus other operating advantages. 

Contacts are single-pole, normally closed, rated for loads 
up to a 1-hp, 115- or 230-volt, 60-cycle capacitor motor. 
Dimensions: 1% x 134 x 1™%e in., approximately. Compact 
size is combined with sturdy construction. Ward Leonard 
Electric Co., Mt. Vernon; N. Y. 


THERMOSTATIC MOTOR STARTER 


Compact motor starter (Type TT) operates manually 
from front tumbler switch and contains thermostatic over- 
load protection. Wide variety of applications for motors 
up to 1 hp includes addressing machines, oil burners, refrig- 
erators, drill presses, small grinders, sewing machines, and 
many other small machines and appliances. Starter is avail- 


| 
—_— 


able for surface or flush mounting, in single-pole or double- 
pole types, with maximum ratings of 230 volts a-c and 250 
volts, d-c. - 

On overloads, the starter trips free from handle and can- 
not be held to “on” position. After overload, handle auto- 
matically returns to “off” position. Cooling of thermostat 
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causes mechanism to relatch and starter is ready for opera- 
tion when thrown to “on” position. Contact poles are of 
double-break type. Movable roll contact is of silver and 
stationary contacts are of silver inlay to prevent oxidation. 
Interchangeable heater elements are available in 17 differ- 
ent ampere capacities. Starter will withstand heavy starting 
load or momentary overload without tripping, but will trip 
before overload can cause damage. Phenolic case encloses 
entire starter mechanism. Trumbull Electric Mfg. Co., 
Plainville, Conn. 


MULTIPURPOSE APPLIANCE-TYPE MOTOR 

Compact, lightweight universal series motor (Type 597) 
is available in %40-, %4o-, and Yo-hp rating at 117 volts 
for a broad range of applications in domestic appliances 
and commercial equipment. It is also available specially 
wound for 6-volt operation for automotive electrical ap- 
pliances. Typical uses include: Desk fans, window ventila- 
tors, massage vibrators, churns, unit and space dryers, 
chicken brooders, pumps, display mechanisms, actuator or 
cycling mechanisms, car heaters, defroster fans, etc. 

The %» hp model is ready for immediate delivery. It 





is rated at 4.0 in.-oz torque at 12,700 rpm, for 56 C tempera- 
ture rise on a l-hr duty cycle. Starting torque is 15 in.-oz. 
No load speed is 20,000 rpm. The 4, and 4%, hp models 
are available on special order. Torque ratings: 3.0 in.-oz, 
at 8400 rpm for 52 C temperature rise and 2.5 in.-oz at 
5800 rpm for a 40 C temperature rise, respectively. All 
models have same overall dimensions, 3% x 2%2 in. and 
same weight, 14 oz. Basic motor can be adapted to special 
windings, within limits of its size, to meet various voltage 
and output speed requirements. Variations in shaft di- 
mensions, mounting arrangements, etc, can be provided. 
Fairchild Camera and Instrument Corp., 88-06 Van Wyck 
Blvd., Jamaica 1, N. Y. 


PREFINISH FOR ALUMINUM PARTS 


Prefinish material for treatment of aluminum parts ot 
assemblies prior to lacquering or other production processes 
can be applied at room temperature by dip, spray or brush. 
No special equipment is required and existing production 
lines need not be disturbed. The material (trademarked 
Prepaint) reacts chemically and bonds with aluminum sur- 
faces in from 15 to 60 sec in a single treatment. Material 
is described as stable, nonflammable and nontoxic. It is 
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PLASTICS MICROPHONES 
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Now... the beauty of rich, warmcolor has been added 
to the modern microphone. It’s injection molded of 
cellulose acetate plastic ... with “built-in” color... 
which holds its brilliance permanently .. . neither 
fades nor wears off. The plastic housing is warm and 
pleasing to the touch, too ... and so tough that it 
affords ample protection against wear and breakage. 
In these “Colortones,” the Turner Company of 
Cedar Rapids, Iowa, has made a notable contribution to 
modern microphone construction. Outstanding beauty 
plus exceptional performance... that’s a winning com- 
bination ... and it’s winning for “Colortones” a ready 
market in restaurants, night clubs, theatres, and other 
entertainment spots where color has strong appeal. 
“Colortones” are injection molded in a choice of 
four attractive colors to harmonize with any decorative 
scheme. They’re another CMPC “first” . . . developed 
and produced by the same organization which pio- 
neered such important plastics applications as the 
radio cabinet and the washing machine agitator. 
Perhaps your product... old or new... can be im- 
proved by utilizing the numerous advantages and 
appeals of molded plastics. A good way to find 
out is to discuss your plans with a 


Laat, Reneoqment Sagineer. 1024 N. Kolmar Ave. fattT-E:f> 51, Illinois 


There’s no obligation. 
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Better Plating of 
Plastic Parts 


HE basis of good plating on plas- 

tics is the conducting film which 
permits flow of the current. You can 
make certain that this film will ad- 
here uniformly and tenaciously by 
first cleaning and etching plastic sur- 
faces with a designed-to-fit Oakite 
compound. 


Let your local Oakite Technical 
Service Representative suggest a 
specialized Oakite detergent to as- 
sure thoroughly clean plastic sur- 
faces, whatever the plastic or the 
plate. Oakite in-shop counsel is free 
without obligation, and more than 
likely it will result in savings for 
you. Consult Oakite TODAY! 


OAKITE PRODUCTS, INC., 18H Thames St.,. NEW YORK 6,N.Y. 
Technical Representatives in Principal Cities of U. S. & Canada 
MATERIALS 
METHODS 
SERVICE 





Specialized Industrial Cleaning 


HEAVY SLIDING PRESSURE 


LALA 
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On this straight line transformer tap changer made by the Penn- 

sylvania Transformer Company, the steel springs (1) maintain a 

“ | heavy unit contact pressure between the Gibsiloy faced contact 

1 sliders (2) and the Gibsiloy contact buttons (3). Despite the 

sliding action there is no galling and very little wear on the Gib- 

siloy silver-nickel contacts. A low, constant contact resistance is 
assured. 


Investigate the advantages of Gibsiloy contacts and Gibson's con- 
tact service for your product. Write today for further information. 
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GiBSON EvecTRic COMPANY 


noe Frankstown Ave., Pittsburgh 21, Pa. 
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adaptable to all types of alumimum parts—wrought, cast, 
machined, etc. Also can be used for aluminum parts with 
inserts or attachments of plastics or other metals. Colonial 
Alloys Co., Technical Processes Div., Ridge Ave., & Craw- 
ford St., Philadelphia 29. 


FAST-ACTION D-C RELAY 


Space-saving, lightweight d-c relay (Type J) combines 
in its design the best features of a standard telephone-type 
relay with the campactness of the aircraft-type relay. (Over- 
all length: 24% in. Weight: 2% oz.) It is particularly suit 
able for applications where extremely fast operation is re 
quired—a minimum of 1 to 2 millisec. Single- and double- 
arm types are available, with 10 and 20 springs respectively 
Features of the relay include independent twin contacts to 








reduce possibility of contact failure. Contact fingers of the 
bifurcated stationary springs allow the twin contacts to 
operate independently. Dome shaped contacts are used on 
the fixed springs, flat disks on the movable springs. Com- 
bined rating is 4 amp, 150 watts. Contacts are of palladium 
Other features include a hinge-type armature-bearing spe 
cially designed to provide largest possible bearing: surface. 
Relay can take and ho!d unusually fine adjustments. C. P. 
Clare & Co., 4719 W. Sunnyside Ave., Chicago 30. 


ELECTRONIC MOTOR CONTROL 


Electronic motor control for operating d-c motors from 
a-c power source finds primary applications in machine 
tools and special machinery. Two models are available: 
One is a general-purpose, reversing type applied to a 2-hp. 
230-volt d-c motor, while the second is a special control 
designed to supply power to a 2-hp wheel motor and a 
'4-hp table motor in an abrasive M-3 surface grinder. 





The control closely regulates the motor speed so that an 
almost flat speed-torque curve results at any speed setting. 
For any speed setting, performance is practically equal to 
that of a synchronous motor even with a suddenly applied 
load. 

Control circuits are so arranged that it is possible to pre- 
set the maximum allowable armature current regardless of 
the load. Preset current value will not be exceeded even 
with armature locked mechanically and with speed setting 
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UNDERCUTS—WHEN TO USE AND WHEN TO AVOID THEM 


In designing die castings, undercuts 
(recesses in casting walls which inter- 
fere with ejection from the die) should 
be avoided, if possible, since they en- 
tail the added cost of movable die 
cores. Where undercuts cannot be 
avoided, however, the designer will 
profit from early consultation with the 
die caster to arrive at the most eco- 
nomical means of production. 

The above zinc alloy die cast oil 
reservoir is a good case in point. By 
casting this piece with the parting 
line through the axis of the tube at 
the bottom, the recesses next to the 
tube are formed by fixed portions of 
the die. Although movable cores are 
still required (to form the interior 
of the casting, the tube openings and 
the holes and recesses in the base 
flanges) there are such compensating 
advantages as uniformly thin wall 
sections and overall weight reduction. 
Furthermore, this method of produc- 
tion permits engraved lettering on the 
side walls of the casting. 


Shown below is a zinc alloy die 
cast fitting in which one undercut was 
eliminated through die design and 
another was obtained with economy 
by subsequent machining. Ordinarily 
the recess between the two longi- 
tudinal ribs (see photograph at the 
left) would be regarded as an under- 
cut. By parting the casting in the 
plane of its axis, however, this recess 
(and another on the reverse side of 
the casting) is formed by fixed pro- 
jections in each half of the die. This 
method of parting also makes it pos- 
sible to cast the external thread which 
is later chased. There is, however, an 
annular groove inside the flange on 
this casting (see photograph at the 
right) which does constitute an under- 
cut. It would be possible to form this 
groove with “knockout” cores in the 
die but, since this would greatly retard 
casting speed and probably necessitate 
some machining, the piece is chucked 
and the entire groove is machined 
from the solid. 
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CONSIDERATIONS IN 


ALLOY SELECTION 


Equally important to the design of a 
die casting is the selection of the 
proper alloy for its production. The 
zinc alloys used in the die casting in- 
dustry conform to specifications of the 
American Society For Testing Ma- 
terials and the Society of Automotive 
Engineers (see table below). When 
a casting is properly designed and the 
alloy composition is carefully con- 
trolled with respect to every element 
involved, outstanding mechanical 
properties and dimensional stability 
will be assured in zinc alloy die 
castings. 


Zamak* and Corresponding 
A.S.T.M. and S.A.E. Alloys 


AS.T.M. S.A.E. 


XXII 903 
XXV 925 


Zamak-3 
Zamak-5 


*A trade mark (registered in 
the U. S. Patent Office) identi- 
fying the zinc alloys developed 
by The New Jersey Zinc Com- 
pany and used in the die cast- 
ing industry. 
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For additional data on die casting de- 
sign ask us—or your die casting source 
“Design- 


—for a copy of the booklet 
ing For Die Casting”. 


Send for 


your copy 4 
- oO” 
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neaed Nuts are Speedier 
when used with HOLTITE 
“Thread-Forming” Screws 


By cutting perfect mating threads in any material as they are 
turned in drilled or molded holes, these hardened speed fasten- 
ings eliminate the time, cost and hazards of tapping operations. 

- Setting up tighter they resist the loosening effects of vibration 
and insure strong, enduring fastening of parts in your assembly, 


Our Engineering Staff will gladly study fastening problems 
that confront you, and make recommendations for the most 
efficient solution. Frequently, a Special fastening designed for 
the specific application, eliminates the part to be fastened by 
including ft in its design. Thus, an extra part is eliminated and 
@ stronger fastening results. 


TU 
SCREW ¢ New Bedford 


eMass., U.S.A. 
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£ son Corp., 460 W. 34th St. New York 1. 








.thereby adding to strength of entire assembly. 


at maximum. This precise automatic current limiting action 
makes possible smooth, stepless acceleration from stand- 
still without drawing excessively on the line and serves to 
protect motor and control in case of overload. It functions 
also as a torque limiting action, thereby acting as load 
protection. Federal Electric Products Co., 50 Paris St., 
Newark 5, N. J. 


MULTIPURPOSE PRECISION SWITCH 

Snap-action precision Unimax switch is provided with 
removable and interchangeable auxiliary actuators permit 
ting adaptation to variety of applications, without altering 
operating characteristics of the basic switch, or diasssemb 
ling switch. Actuators (leaf or plunger types) are mounted 
on stainless steel plates, thus adding to structural strength 
as operating stresses are distributed over entire mounting 
plate area. Mounting plate is fixed firmly into recessed 





° 


space in phenolic housing by means of self-tapping screws, 
Electrical 
ratings for the basic switch are: 15 amp, 125 volts; 5 amp, 
250 volts; % hp, 60 cycles. All units are suitable for SPDT 
or single-throw, normally closed or normally open circuits. 
Unimax Switch Corp., a Subsidiary of The W. L. Max- 







LATHE BUILDER DOES IT ELECTRICALLY 


Look for the logic in the design-thinking of Monarch 
Machine Tool Company who have built electrical drive 
and control into their new line of lathes. See the full 
story starting on page 78. 


SKELETON-TYPE LIMIT SWITCHES 
Small, skeleton-type precision snap-action switches (SK 
Series) are specially adaptable to actuation by rotating or 
sliding cams. The switches come unhoused and are avail- 





able in normally open, normally closed, or double-throw 
circuit arrangements. Switch element is only 1%e in. long 
and is mounted on a laminated phenolic base. Switches can 
be ganged or mounted on a common base on centers as 
close as %e in. for applications where multiple circuit con- 
trol by cams, slides, or pushbuttons are required. 

Rating (tenative) : 10 amp, 125 volts; 10 amp, 250 volts, 
a-c. Mechanical characteristics (tenative): Operating 
force, 3 to 8 oz; release force, 2% to 7 oz; movement dif- 
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You can save 3 WAYS with... 
Essex “Packaged Wiring Harness 
1. ENGINEERING 
2. FIRST COST 
3. INSTALLATION 


Scores of manufacturers have 
found that they save time, trouble and money by 
turning their electrical wiring harness problems 


over to Essex specialists. 


Essex One-Source service handles the intricate job 
of producing lighting, ignition and control har- 
ness assemblies custom-built to your exact specifi- 
cations and complete with all manual and electrical 


control devices for quick, efficient installation. 


Through intensive specialization in wiring harness 
assemblies, Essex has developed line production 
methods of manufacturing, assembly and inspec- 
tion, for the economical production of high grade, 


individually tested, specially engineered assemblies. 


Investigate Essex “One-Source” service today! 


If you manufacture. .: 
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Aircraft 


ESSEX WIRE CORPORATION rort WAYNE 6, INDIANA 


Plants: Fort Wayne, Indiana; Detroit, Mic 
Warehouses* and Sales Offices: *Atianta, Georgia; *B 
Ohio; Dallas, Texas; Dayton, Ohio; *Detroit, Mich.; 
Milwaukee, Wisc.; *Newark, N. J.; Philadelphia, Pa. 
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; Anaheim, California WIRE 
on, Mass.; *Chicago, IIl.; Cleveland, 
nsas City, Mo.; *Los Angeles, Calif.; 
Bt Louis, Mo.; *San Francisco, Calif. 1 
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“Embarrassing is no word for it! The big boss 
wants prints.in an hour. He won’t understand 
that this old tracing is dry and brittle, and hit 
high C when I tried to pull it out of the cabinet 
in a hurry. All he'll see will be the patch marks. 
Wonder why he doesn’t insist on Arkwright.” 


Arkwright has a world-wide reputation for 
staying clear, clean and pliable, year after year 
...no ghost-producing spots...no tear-causing 
brittleness. Special mechanical all-the-way-through 
processing gives it this ability to laugh off the 
years. A perfect print was made recently from an 
80-year-old tracing on cloth made by the same 
process now employed by Arkwright. 

Why not try Arkwright? See for yourself what 
a difference there is. Generous working samples 
free upon request. Arkwright Finishing Company, 
Providence, Rhode Island. 


All Arkwright Tracing Cloths have 
these 6 important advantages 
6. Mechanical processing 


creates permanent trans- 
parency. 


1. No surface oils, soaps or 
| waxes to dry out, stain 
and cause brittleness. 

2. Erasures re-ink without 
“feathering” or “creep- 
ing”. 

3. Prints are always sharp 
and clean. 

4. No pinholes or thick 
threads. 
| 5. Tracings never discolor 

+ or become brittle. 
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ferential, 0.008 to 0.022 in.; overtravel, %2 in., minimum 
(%e in. nominal); free position, 0.343 in., approximate; 
operating position, 0.300 in., approximate. Net weight: 
0.01 lb. Micro Switch Div., First Industrial Corp., Free- 
port, Ill. 


MOTOR-STARTING CAPACITORS 


Electrolytic capacitors for starting circuits of 110- and 
220-volt a-c motors are suitable for use at operating tem- 
peratures from —76F to 185F. Capacitances for 110-volt 
ratings range from 20 to 420 mf; in the 220-volt rating, 
from 20 to 60 mf. Capacitors are provided with round 
metal cases in three sizes. Screw-type or solder-lug ter- 
minals are included depending on type and size of case. 





Standard insulating tube and mounting hardware do not 
come with capacitors but are supplied on specification. Tobe 
Deutschmann Corp., Canton, Mass. 


MINIATURE D-C MOTOR 


Miniature, permanent-magnet motor uses small flashlight 
type battery or similar power source and has been designed 
for timing devices, self-winding clocks and like applications 
where a minimum input is a primary consideration. Elec- 
trical characteristics: At no load, 1% volts, d-c, 0.23 amp, 
5300 rpm. At load (1.5 oz at %-in. radius) 1% volts, d-c, 
0.8 amp, 3000 rpm, 0.0005 hp, 34 per cent efficiency. Weight : 
3% oz. Dimensions: 1% x 1%2 x 1% in. Shaft extensions: 





Diameter 0.0940/0.0934 in.; length, %2 in. Precision con- 
struction is featured. Magnet and pole-shoe assembly is 
cast-in as integral part of the zinc diecast housing. Motor 
end-covers are permanently sealed-in to prevent tampering. 
Winding of basic motor can be changed to meet special re 
quirements. Essell Corp., 19 Euclid Ave., Newark 5, N. J. 


MIDGET CAPACITORS 


Compact capacitors (63P and 64P) in flat and round 
types, designed specially for small electronic equipment and 
devices, are featured by a high level of performance under 
adverse humidity conditions. Also featured in these units 
is the high insulation resistance—an important considera- 
tion in the compact assemblies common to miniature-type 
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NOBODY CAN AFFORD TO HAND-TIE 


ELECTRICAL HARNESS ANY 


The new high speed way of binding 
electrical harnesses cuts corners; 
cuts costs. Instead of tying with 
string, use a spiral wrap of 
“SCOTCH” Electrical Tape with 
Vinyl Plastic backing. Applied with 
a specially equipped Segur Taping 
Machine, this remarkable tape does 
in seconds, work that takes expen- 


sive minutes by hand tying. 

Applied in an open spiral, as in 
Figure A, “SCOTCH” Vinyl Plastic 
Back Tape provides a neat, secure, 
perfectly flexible harness. If a com- 
plete protective sheath is desired, 
the tape can be applied in a tight, 
overlapping spiral to produce a 
continuous sheath as in Figure B. 


SCOTCH Z-*““TAPES 


WITH VINYL PLASTIC BACKING 


Make the first move right now toward lower harness binding costs, faster 
production—write for complete information and a sample of SCOTCH” 
Electrical Tape with Vinyl Plastic Backing. 


“SCOTCH” is the registered trade-mark for the adhesive tapes 
made in U. S. A. by the 


MINNESOTA MINING & MFG. CO. 


_| THE 3M COMPANY 


SAINT PAUL 
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PILOT LIGHT 
ASSEMBLIES 


PLN SERIES—Designed for 
NE-51 Neon Lamp 


Features 


THE MULTI-VUE CAP 
BUILT-IN RESISTOR 
110 or 220 VOLTS 
EXTREME RUGGEDNESS 
VERY LOW CURRENT 


Write for descriptive booklet 
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The DIAL LIGHT CO. of AMERICA 


FOREMOST MANUFACTURER OF PILOT LIGHTS 


900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—ALgonquin 4-5180 
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Follow the leaders — 
for rugged, heavy duty 
work or for light intri- 
cate work —HEXACON 
is the answer. One rea- 
son is **Balanced Heat** 
which minimizes ele- 
ment burn-outs and tip 
replacements. Another, 
is lightweight. Litera- 
ture is available de- 
scribing the complete 
HEXACON line —screw 
tips and plug tips, from 
40: to 700 watts. 


HEXACON 
ELECTRIC CO. 


177 W. Clay ave. ue 
Roselle Park, N. J. 


HEXACON 
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LONG-LASTING 
SOLDERING IRONS 
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equipment. Capacities of standard units range from 
0.00025 to 1.0 mf. Typical capacitor, rated 0.005 mf at 150 
volts, is % in. long and %e¢ in. diam. Sprague Electric Co., 
North Adams, Mass. 


WIRE CONNECTOR 
Sturdy bronze electrical fitting for stranded or solid wire 
(designated Lug-it) is made in four sizes to take wire from 
No. 14 to 4/0. Design features double thickness at the screw 
threads (see illustration) to provide increased tightening 
force. The lapped body, with each lap threaded, exerts 





pressure on the screw during tightening and locks it in 
place. The high-conductivity serrated tongue travels 
through the body of the fitting to provide direct contact 
with the wire. Fitting carries UL approval. The Thomas 
& Betts Co., Inc., 36 Butler St., Elizabeth 1, N. J. 


SEVEN WAYS TO USE SELENIUM RECTIFIERS 


In addition to the well-known applications in battery 
charging and supply of direct current for small loads, 
there are possibilities in the suppression of arcs when 
opening inductive circuits, the regulation of voltage, the 
charging of condensers in voltage doublers, etc. But— 
read it yourself, on page 106. 





SENSITIVE AUTOMATIC RHEOSTAT 

Small, plug-in, direct-acting rheostatic regulator (trade- 
marked Regohm) has been designed to permit a wide range 
of sensitive automatic control applications in generator reg- 
ulators, close differential relay pilots, line regulators, elec- 
tronic tube controls, etc. Solenoid coil power consumption 
is low—only 1 watt. Coil is supplied for d-c operation only. 
(Small dry disk rectifier is required for a-c service.) Ten- 
step sequential control resistance requires up to 8 watts per 





t 
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step. Ohmic values are limited only by design require 
ments. Sensitivity is + 2 per cent or better. Adjustable ai 
dash pot connected to magnetic armature provides means 
for stabilizing to prevent voltage oscillation. Device oper- 
ates in any position and is constructed to withstand vibra 
tion and shock. Weight: 7 oz. Dimensions: 1™%e x 13% x 
134 in. (excluding prongs). Optional features: Complete 
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Twenty-three types . . . each specially prepared to give you a new high 
in dependable and economical operation . . . as proved by leading manu- 
facturers everywhere. Test Sauereisen cements on your own applications... 
or send unassembled parts or sketches for technical advice by our experts. 

SAUEREISEN Joint Compound #48 
iui 1 a csc 
4 2nd compression strength; good ad- | CEMENT #+DW30 
hesion to metal, brick, tile, etc tH] 
sts acids, water, oil I Insulating cement that 
Ton lots 0+ AO i} resists oil, water, elec- 
1] tricity, and high tem- 
. Hi peratures Used on 
4 7 i} Westinghouse Electric 
SAUEREISEN CEMENT #31 | Weingast 
Hi} leading electrical ap- 
Quick setting ACID PROOF cement Hi pliances 
totally immune to corrosives. Adhere: |) Ton lots 11¢ bb. 
to all surfaces. Easy to prepare and i] 
TS 4 apply. Self-hardening and waterproof HI ° 
AACID-PROOF CONST” ICTION Ton lots ns ; 12¢ 1b. ] SAUEREISEN Electric 
| Resistor Cement +78 
SAUEREISEN Plastic Porcelain #30 _ || sneadanenabanectais 
| radiates heat. Hard- 
’ ii Aid ‘iid HH ens into  porce- 
Jsed for assembling, insulating, seal- | ain by air drying 
\ ng, molding. Will not injure the || without injury to 
finest metal. Resists water, oil, elec- i the finest resist- 
tricity and is fire-proof. : ance wire 
Ton lots 13¢ lb. | 5 gal. pails 4.25 gal. 
. | . 
SAUEREISEN CEMENT #1 [] SAUEREISEN CEMENT #32 
| Cement the center 
Our famous INSA-LUTE adhesive | electrode into the 
ement tha ike lik Id sol spark plug porce- 
a sd “a _ * . - a I lain with #32 for 
isulates electricity ut radiates heat; | a permanent, tight 
resists acids, oil, fire, and is the | joint. Resists acid, 
trongest adhesive known | oil, high tempera- 
5 eal, , © i all | ture, and pressure 
i pn eee re I Ton lots 20¢ lb. 
r 
: @ WRITE FOR INDEXED PRICE CHART 
4 @ YEARLY OVER 2,000,000 POUNDS OF SAUEREISEN CEMENTS 
i ARE USED IN THE WORLD'S FINEST PRODUCTS 
* 
| SAUEREISEN CEMENTS COMPANY 
The Quality Mark 


TECHNICAL CEMENTS INDUSTRIAL COMPOUNDS 


ELECTRICAL INSULATION 





ACIDPROOF CONSTRUCTION 
i nn .. aimee BELL SPIGOT PIPE JOINTING 
PHONE STERLING 2323 
SINCE 16° 
407 Sharpsburg Street Pittsburgh 15, Penna. 
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HIGH HEAT 


Y¥:26 MICA PLATE 


e BUILT-UP MICA INSULATION e 


for DOMESTIC 
-ELECTRIC APPLIANCES - 


Y-26 High-Heat Mica Plate is a composite, inorganic- 

bonded highly-integrated sheet mica insulating mate- 

rial built up from mica splittings, and approximating 

raw mica in all physical properties. 

e Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without 

change. 

Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents 

Does not deteriorate when stored. 

Available in sheets of large area or in full-size 

punchings. 

Can be stamped cleanly to specified design. 

e Inquiries are invited. Samples for test purposes and 
pamphlet will be sent on request. 

e Our engineering service is available at any time 
to help solve your insulating problems. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 
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The DI-ACRO Bender 
makes perfectly centered 
eyes from rod or strip stock 
at high hourly production 
rates. Both eye and center- 
ing bend are formed with 
one operation. Any size 
eye may be formed within 
capacity of bender and 
ductile limits of material. 


DI-ACRO Bender No. 1 


Forming radius 2" approx, Ca- 
pacity yy” round cold rolled steel 
bar or equivalent. Also Benders 
No. 2 and 3 with larger 
capacities, 


With 
DI-ACRO 
BENDERS 


DI-ACRO Precision Bend- 
ing is accurate to .001” for 
duplicated parts. DI- 
ACRO Benders bend an- 
gle, channel, rod, tubing, 
wire, moulding, strip 
stock, etc. Machines are 
easily adjustable for sim- 
ple, compound and reverse 
bends of varying radii. 
Send for CATALOG 


““DIE-LESS” DUPLICATING show- 

ing many kinds of ‘‘Die-less” du 
cating candanal aiid DI-ACRO 
Benders, Brakes and Shears. 
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309 EIGHTH AVENUE LAKE CITY, MINNESOTA 
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external resistors including 10-step control resistor wired 
to socket, and dropping resistor with rheostat. Device is 
available in seven types with coils rated from 0.025 to 5.0 
amp, and from 45.0 to 0.2 volts. Electric Regulator Corp., 
1915 Park Ave., New York 35. 


MECHANICALLY HELD CONTACTOR 
1 Mechanically held contactor (Class 
| 8508 Size 00) finds application where 
| the slight a-c hum of a magnetic con- 
' tactor is ebjectionable, or where it is 
| necessary to control continuity of 
| operating sequence even though out- 
/ side interruptions, such as voltage 
failures, occur. Typical applications 
are found in machine tool or electric 
| furnace control circuits. Contactor 
| design features straight line vertical 
action from magnet armature to con- 
ici J tacts to minimize effects of shock and 
vibration and the possibility of accidental closure of the 
contacts. Successful operation is not affected by reason- 
able amount of rolling or pitching such as is met on portable 
machines. Double-break silver contacts are used to increase 
rupturing capacity. Contacts are readily convertible from 
normally open to normally closed or vice-versa without 
additional parts or spceial tools. Contactors are available 
with 2 to 6 poles and for a-c operation to 600-volts. Square 
D Co., 4041 N. Richards St., Milwaukee 12. 





ULTRASMALL MERCURY SWITCH 

Extremely small mercury switch (Model AS-408D Con- 
Tac-Tor) measures under 1% in. in length and is especially 
adaptable for mechanisms where only limited space is avail- 
able for the switching elements. It is rated at 1 amp for 
115 volts, a-c, and is actuated by a snap tilt of at least 12 
deg utilizing SPST action. Switch is described as provid- 
ing smooth, instantaneous operation with an assured posi- 
tive contact. Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave. South, Minneapolis 8. 


COMPACT HYDRAULIC PUMP 
Lightweight, positive displacement type hydraulic pump 
(Superdraulic Junior) is a reduced-scale duplicate of its 
predecessor 40-hp constant delivery pump. (See page 170, 
July, 1946, ELecrricaL MANUFACTURING.) It has been 
designed for a wide range of applications in machine design 
where space is limited. Typical uses are found as holding 


sii. 





pumps in presses, in injection molding machines, and the 
like. The pump may also be used as a reversible hydraulic 
motor. 

Pump is only 6 in. in diam, 11 in. long. Weight: approxi- 
mately 35 Ib. It delivers 5000 psi in continuous duty service. 
The single bank of plungers delivers 3 gpm at 1800 rpm, 
and 2 gpm at 1200 rpm. Volumetric efficiency is given as 
95 per cent with lightest hydraulic oils. 

The same manufacturers have also announced a 5000-psi 
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‘we've spent 3/7 years answering 


\ 


ane question Which capacitor? // 15 


A mighty long time to answer one 
question, you say? Well, not when 
you’ve answered it 250,000 times .. . 
with a different answer each time! 
This is just another way of saying that 
C-D engineers have designed and built 
over a quarter-million different types 
of capacitors to meet manufacturers’ 
specific requirements. And they've 
saved millions of dollars in manufac- 
turers’ assembly costs. 


For many applications there is just 
one capacitor that will do the job 
right —for other applications several 


MICA © DYKANOL © PAPER 


types may be equally suitable. Whether 
your problem calls for special capaci- 
tor design . . . or a standard type uni 
. .. C-D’s specialized experience in thé 


field of capacitors will be able to meer ¥ 


your needs quickly and efficiently. 


Consult with our engineers. Catalog of 
standard types will be mailed at your 
request. Cornell-Dubilier Electric 
Corporation, Dept. H5, South Plain- 
field, New Jersey. Other large plants 
in New Bedford, Worcester and 
Brookline, Mass., and Providence, R.I. 
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CAPACITOR #1 One of the Type 
MC spark suppressors for use 
on heavy-duty vehicles. Capac- 
itor unit is hermetically sealed, 
oil filled and impregnated. 
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CAPACITOR #2 This is an oil im- 
pregnated paper capacitor for 
by-pass applications. Available 
in a wide variety of capacities 
and voltage ratings to fit many 
applications where a sealed 
unit is desirable. 


CAPACITOR #3 This low capacity, 
high voltage capacitor unit was 
designed especially for FM and 
television applications. Hermeti- 
cally sealed and provided 


with glass insulated terminal. 


CAPACITOR #4 A dual capacity 
unit, with one terminal con- 
nected to the case for opera- 
tion on 220 V.A.C. Ideal for 
noise suppression, it is con- 
structed for simple installation 
on flat or round surfaces. 










ovste POLE, SINGLE- 
THROW THERMOSTATS with 
direct or reverse action 


(2%omamarion THERMO- 


STATS WITH SELECTOR 
_ SWITCH and automatic cut- 
) off of pre-heat 


1 (3 Zomaiarion THERMO- 
come VG 


TATS with limiting switch, 
automatic over-tempera- 
ture cutout, manual reset 






























No separate “off” switches are 
needed with Robertshaw direct 
acting Electric Thermostats. They 
have the Robertshaw exclusive 
mechanical, non-fatiguing snap- 
action actuated by a powerful 
hydraulic expansion element. 
When the temperature rises, con- 
tact arms are forced away from 
contacts by a powerful positive 
snap-action which produces in- 
stant, clean break of circuit. 
Mechanism is extremely sensitive 
and accurate to very close differ- 
entials. 

Long life and dependability 
are insured by contacts and con- 
tact bridges of fine silver, hard- 
ened steel levers and supports, 
stainless steel diaphragm, and 
bakelite insulators. Snap-on dials 
permit temperature adjustments 
to be made without removing 
control from mounting box. 

Other Robertshaw models for 
a wide variety of commercial, 
light industrial and home appli- 
ance uses are available. 

Write for bulletins and com- 
plete information. 


THERMOSTAT COMPANY 


Youngwood, Pa. 











relief valve for high-pressure hydraulic applications that is 
said to eliminate squealing and chatter commonly found in 
this type of component. Instantaneous action prevents ob- 
jectionable pressure peaks. Pressure setting is accurately 
maintained. Remote control can be provided. Superdraulic 
Corp., Miller at Ford Rd., Dearborn, Mich. 


CONSTANT VOLTAGE TRANSFORMER 


Constant voltage transformer (BCV-130) has been de- 
signed specifically to supply regulated voltage to domestic 
refrigerators and freezer units. Design features space- 
saving dimensions to permit application within motor com- 
partment of most standard types of original equipment. 
Special relay in circuit prevents current-limiting character- 
istics of transformer from becoming effective until com- 
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pressor motor has reached normal running speed. Otherwise 
transformer is identical in design and construction with 
manufacturer’s standard units. It can be used on any equip- 
ment employing a compressor motor up to % hp and pro- 
vides trouble-free operation for line voltage variation as 
much as 30 per cent from normal. Overall dimensions: 
534 x 5%e x 14%e in. Sola Electric Co.,-2525 Clybourn Ave., 
Chicago 14. 


MATCHING GENERATOR TO ENGINE 


The power-speed characteristics of an internal-combustion 
engine and an electric generator are quite dissimilar but 


must be brought into unison if they are to work together, 
as in a locomotive or a tank. How it was done in the 
army’s most maneuverable medium tank is told on 
page 111. 





HERMETICALLY SEALED TERMINALS 


Metal-and-glass hermetic seals in single-terminal and 
multiple-header combinations are available to meet special 
requirements for a broad variety of applications in electrical 
equipment and components. Manufacturers state that spe- 





cially developed materials and production techniques make 
possible a wide flexibility in design, involving number and 
spacing of terminals, voltage ratings, size, special shapes, 
and other factors. These headers have a matched coefficient 
of expansion; resistance of over 10,000 megohms between 
body and terminals or between terminals; and a permanent 
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Fine Quality Steel 
TAILOR-MADE BY GRANITE CITY 


This is Middle America — the area in which manufacturers 
who require fine quality steel, tailor-made to their own par- 
ticular specifications, buy from Granite City. 
Granite City Steel Company has, since 1878, expanded its 
facilities to permit the use of the most modern production 
methods developed by the steel industry... yet has always 
remained small enough to permit the scrupulous attention to 
manufacturing detail that results in steel of the finest quality 
... steel that bears the trademark of Granite City. 


i Granite City Steel Company 


GRANITE CITY, 


ate 





ILLINOIS 


Chicago e Cleveland 
Houston e Indianapolis 
Kansas City ¢ Los Angeles 


GRANITE CITY STEEL Milwavkee ¢ Memphis 


Minneapolis « Moline 
New York e St. Lovis 


HOT ROLLED SHEETS + COLD ROLLED SHEETS + STRIPLATES + STAINLESS-CLAD « TIN PLATE 
TERNE PLATE + ELECTRICAL SHEETS + TIN MILL PRODUCTS - PORCELAIN ENAMELING SHEETS 
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REQUIRE A VACUUM TIGHT JOINT 
BETWEEN GLASS AND METAL TUBING? 


eens se? will do the job quickly and permit taking apart 
easily. 

The procedure: tin inside of metal tubing to depth of joint, 
using any flux. Wash off all flux. Tin outside of glass tubing by 
wiping molten alloy on tubing, which has been warmed to alloy’s 
melting point, about 244° F. Warm both parts to be joined to give 
an appearance of wetness and insert glass tube into metal tube. 
Flow excess alloy into joint to completely fill space and allow to 
cool. Kecommended alloy film thickness—.002” to .004”. 


Cerroseal-35 is one of a series of interesting and useful Indium 
alloys having very low melting temperatures, 



















They are: Melting Temperature 





Cerrolaw-105 *105°F 
c -117 117°F 
-136 136°F 

-147 *147°F 

-174 174°F 
Cerroseal- 35 *244°F 
“ 25 *29-4°F 


*Non-eutectic alloys—yield temperatures are those given. 


Suggested and actual uses: Fusible links in automatic fire alarm 
and extinguisher devices; in manual reset thermal switches for con- 
trolling processing; or for signalling rise of temperature, as in 
bearings; thermal safety controls in refrigeration, diathermy and 
electronic equipment. As a proof casting medium for delicate ma- 
chine work, Cerrolow-117 can be poured without fear of over ex- 
panding metal parts and shrinks but .0002” per inch after casting. 

Delicate soldering in small instruments will not be disturbed if 
dial covers are sealed with one of these low temperature melting 
alloys. 


Describe your problem. Perbaps we can belp. 


CERRO DE PASCO COPPER CORPORATION 
DEPARTMENT 5 40 WALL STREET NEW YORK 5, N. Y. 





Makers of Cerrobase, Cerrobend, Cerromatrix, Cerrosafe 
and Cerrotru. 
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two other qualifications insur- 
ing performance, RELIABILITY 
and DURABILITY. 


OVER 30 YEARS 
SPECIALIZATION 


Hundreds of special ports that are ® 
standard with us, are available for your 2 PLANTS EQUIPPED FOR 


coils, greatly reducing costs. 
TODAY'S PRECISION DEMANDS 


And another important 
money-saving advantage 
to coil users: 


Send B/P or specifications without obli- 
gation. Estimates will be promptly fur- 
nished on any winding need. Wire or 
write. 


Precision-Made Coils for Every 
Electrical Purpose 


DEAN W. DAVIS & CO. 





Face ee Oe Foe eM eer ire) 
1006 FIRST ST.. KENTLAND, INDIANA 










chemical bond between metal and glass. They are capable 
of withstanding shock of hot tin dipping to facilitate solder- 
ing. Hermetic Seal Products Co., 414-418 Morris Ave., 
Newark 3, N. J 


NYLON-COLLAR SELF-LOCKING WING NUTS 

Self-locking diecast zinc wing nuts with red elastic 
molded nylon locking collar are particularly suitable for 
detachable or adjustable assemblies in household appliances, 
business machines, industrial equipment, etc. These fasten 
ing devices combine the convenience of standard wing nuts 


with the locking and sealing advantages of the reusable 
nylon collar. They remain self-locking against vibration, 
impact and stress reversal in fully seated as well as posi 
tioned settings. The wing nuts are available in four diam- 
eters with both fine and coarse threads. Machine screw 
sizes, in fine threads, are %e6, 1%2 and 1%s, with the frac- 
tional size of 14-28. Coarse thread sizes are %2, 1%, and 
1%4, in addition to %-20. 

Other nuts made wholly or partly of molded nylon have 
been announced by the manufacturer. Among these is an 
all-nylon radio coil nut. Elastic Stop Nut Corporation of 
America, Union, N. J. 


MULTIPURPOSE BINDING POST 

Five-way binding post, Type DF30 rated at 30 amp, pro- 
vides the following methods of connecting leads: (1) Per- 
manent clamping of wire up to size No. 12 through the cen- 
ter hole; (2) looping of wire around the center shaft and 
clamping; (3) plug-in connection of a standard 3%-in. cen- 
ter banana plug; (4) clip-lead connection by removing the 
hexagonal-shaped head; and (5) spade lug connection. 

Post is completely insulated from mounting panel. Rugged 
construction is attained by use of extra-strong phenolic 
material for head and sliding members. Dead-front pro- 





tection is obtained by recessing all metallic components. 
Post can be mounted on any panel up to % in. thickness. 
Superior Electric Co., Bristol, Conn. 


AUTOMATIC VOLTAGE REGULATORS 


Manufacturer’s line of automatic voltage regulators (pre- 
viously designated Seco and now known as Stabiline Type 
EM) have been redesigned to incorporate both electronic 
and mechanical improvements while maintaining estab- 
lished advantages of original models. Control circuit has 
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MOTOR AND 
SPEED CONTROLS 


RANGES AND APPLIANCES 


Combat Heat, Aging and Flame 
with Rockbestos Wires and Cords 


With every flick of the switch your products go on trial. If they 
continue to “work” regardless of conditions they sell themselves and 
help increase business. But every time they fail to operate they create 
dissatisfied customers and pile the expense of repairs, servicing or re- 
placement on decreasing sales. 

Protect your product’s performance and maintain customer satis- 
faction by wiring with Rockbestos wires, cables and cords. They are 
aver insulated with impregnated felted asbestos to prevent 
ailure... 

They won’t bake out, crack or flow under high operating or 

ambient temperatures .. . 

They won’t rot, bloom or swell when in contact with oil, grease 

or corrosive fumes. . . 

. They withstand conductor-heating overloads without baking 

rittle . 
They give a high degree of wire-fire protection because they 

won't burn . 

They won *t deteriorate under oxidation or with age... 
They provide greater current carrying capacity through high 
heat resistance. 

These reputation-protecting characteristics are built into 125 different 
standard Rockbestos constructions. Use them to guarantee dependable, 
long-range performance of radios, ranges, motors, cranes, electronic 
calculators and controls, or whatever you manufacture. For a catalog 
write to: 


ROCKBESTOS PRODUCTS CORPORATION 
835 Nicoll Street, New Haven 4, Conn. 


aay ROCKBESTOS 
The Wire with Permanent Insulation 


NEW YORK BUFFALO CLEVELAND DETROIT CHICAGO PITTSBURGH 
ST. LOUIS LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND. ORE. 
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KEEP YOUR EYE ON 
roduct Performance 


MINING MACHINES 












TELEVISION 


A few of the 125 permanently insulated wires, 
cables and cords developed by Rockbestos. 


a 
ROCKBESTOS FIREWALL RADIO HOOKUP WIRE 


This heat, flame and moisture resistant wire, insulated with 
high-dielectric synthetic tapes and impregnated felted asbes- 
tos and covered with color-coded lacquered glass braid, may 
be run continuously at its maximum operating temperature of 
125° C. without baking out. It is widely used in airborne, 
ground, marine and mobile communications systems, elec- 
tronic devices and compact apparatus in which dependable 
performance is essential. Also ideal for small motor, coil, 
transformer and dynamotor leads. Sizes No. 22 to 4 AWG in 
1000 volt rating and 12, 14 and 16 AWG in 3000 volt — also 
in twisted pair, tripled, shielded and multi-conductor con- 
structions, 


een 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 

(National Electrical Code Type AVB) 
This wire was designed to make complicated wiring jobs 
permanent. The impregnated felted asbestos wall beneath 
the flameproofed cotton braid is heat, flame and moisture 
resistant and assures fine appearance of boards as it gives on 
bends to prevent braid cracking. Sizes 18 to 4/0 AWG with 
solid or stranded conductors in black, grey or colors. Rock- 
bestos A.V.C. Hinge and Bus Cable have the same charac- 
teristics, 
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ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 

(National Electrical Code Type AVA) 
Use this apparatus cable for coil connections, motor and 
transformer leads exposed to overloads or high ambient tem- 
peratures. It makes a permanent installation as it is resistant 
to heat, flame, oil, grease and moisture. Sizes No. 18 AWG to 
1,000,000 CM insulated with two walls of impregnated 
asbestos and a high-dielectric varnished cambric insert, with 
a heavy asbestos braid overall. 
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SCREW ho 


How fast can a screw go? Sounds screwy? It's 
not! There's a case of a large Eastern manufac- 
turer of electrical appliances (name on request). 
His assembly line was hopelessly slowed down. 
Production was hitting new lows when he called 
in our Engineering Department. We designed 
new screw parts that could be assembled faster 
—thereby speeded up production. It also saved 
him money and sale in a better product. 
Perhaps we can do as much for you. It costs 
nothing to find out. 


NEW ENGLAND SCREW COMPANY 
Wanupacturers of Special Serews 


KEENE, NEW HAMPSHIRE 


TERMINAL 
PANELS 


Our large variety of Terminals 
plus special equipment enable 
us to give unusual service on 
special Terminal Panels. Send 


us a print or description of , 

your requirements and we will 

promptly submit prices. Hun- 

dreds of standard Terminal 

Strips listed in Catalog No. 14. 

Send for your copy today. (gessmees 


HOWARD B. JONES DIvIsiON " RE 


CINCH MFG. CORP. 


i 2460 W. George St., Chicago 18 REICH 
ae was 











been redesigned for faster detection of a-c line-voltage 
variations and to obtain other improved operating factors. 
Removable components such as a new voltage-sensitive 
element and new quick-action relays are of plug-in type. 
Wiring is concealed, providing tamper-proof assembly. 
Power elements are more compact than in old models and 


have been fitted to the smaller, though more rugged, cabinet. 


The Superior Electric Co., Bristol, Conn. 


HIGH-KV A CAPACITOR 
High-kva capacitor (Type 3688 Ceramicon) is specialh 
suitable for industrial heating equipment. Unit (measuring 
2%, in. high and 43 in. diam) combines silvered ceramic 
dielectrics and metal parts. Corona shields are incorporated. 
The metal parts have been specially designed to provide 
maximum heat dissipation. Manufacturers’ load tests indi- 





kva at 15 mc. Maximum operating temperature is 85 C. 
Available in 500 mmf and 1000 mmf capacities. 

The same manufacturers also announce a new feed- 
through capacitor (Type 2373) for industrial heating and 
similar equipment. It is rated conservatively at 1000 volts 
d-c operating. Center-feed terminal has current-carrying 
capacity of 200 amp. Ceramic dielectric materials and 
metals are combined in the design for maximum ruggedness. 
Available in several types and in the following nominal 
capacities: 250 mmf, 650 mmf, 1000 mmf, and 10,000 mmf. 
(Illustration shows Type 3688 Ceramicon.) Erie Resistor 
Corp., 644 W. 12th St., Erie, Pa. 


VERSATILE WELDING TIMER 
Small, electronic-type welding timer has been designed 
primarily as a built-in component in original welding equip- 
ment. Timing intervals from 4%, sec up to several minutes 





can be provided in one or several continuously variable 
ranges. Fixed interval units are available or step-by-step 
adjustment can be arranged. Control box (only 4x 4x 2 
in.) can be bracket- or flush-mounted to welder. Timer 
box can be mounted separately or it can be screwed to 
control box to form one integral unit. Accuracy of unit 
is described as high and substantially unaffected by varia- 


cate that with forced air the rated load is well above 50 


ELECTRICAL MANUFACTURING 






















































WHISTLER Adjustable 
Perforating Dies Offer Added 
MCMC CNY 


a - 


WRITE FOR YOUR WHISTLER 
CATALOGS. Know the pro- 
duction advantages of 
Whistler Adjustable Dies. 


MAY 1947 


5-10-50 and even more different set- 
ups with the same dies? Impossible? 
Not when you use Whistler Multi- 
Use Adjustable Dies. For it’s simple 
to rearrange these units...add or 
delete... get back into production 
within a few hours. Even so-called 
complicated arrangements are easy 
to set up. And, with first cost inva- 
riably less than for single purpose 
dies, this continued re-use of the 
same dies effects added economy in 
quickly writing off initial die invest- 


All there is to 
Whistler punch and 
die units. 


ment. Over 750 prominent manu- 

facturers have proven in their own 
lants that Whistler Adjustable Dies 

ee sent costs into a nose dive. 


No special tools are needed. Work 
in practically any size and type ot 
press. Ordering now is particularly 
advantageous. Large stocks of stand- 
ard diameter units from 2” up are 
available for overnight shipments. 
Notching, group dies and special 
shapes and sizes can be quickly made 
to order. Write today to: 


PP Te 


752-756 MILITARY ROAD 


BUFFALO 17, NEW YORK 























Dependable and Complete 
Soldering Equipment 


ESICO 
wor ———_ 


He 


A real time-saver. Treadle- 
operated. Automatically ad- 
vances iron and solder, leaves 
operator’s hands free for work. 
ESICO 
SOLDERING IRON 
CONTROLS 









Dependability is only one of the 

many outstanding qualities en- 
joyed by all ESICO products 
for almost 20 years. Effi- 
cient and economical op- 

eration are assured with 
these fine tools. For 
better performance, 

get ESICO Solder- 
ing Equipment. 













































Write Today 

for Complete 

Information 

Positive TIP control prevents over- on the 
heating—tip cannot fall below sol- . 

temperature. The only Esico 


dering 

practical method of controlling heat 
in the tip—an exclusive ESICO 
feature! 


ELECTRIC SOLDERING IRON CO. 
2847 West Elm Street, Deep River, Conn. 






NEPCO realizes that the commu- 
tator is the “Heart” of the motor. 


tions in line voltage or temperature. 
Co., 432 Lincoln St., 





To build you a commutator that will not 
give your motor “Heart Failure” we have 
made our own machines and tools--worked 
out production methods so that we can 
produce a precision commutator in quantities neces- 
sary to give real commutator value. 

Our engineering department will be glad to serve you. 
Send us your specifications or ask for information. 
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Metron Instrument 


Denver 9, Colo. 


CONSTANT SPEED D-C MOTOR 


Palm-sized, redesigned constant speed d-c motor (essen- 
tially a timing control for applications where usually a-c 
motors are required) incorporates a number of important 
changes since the first model was announced (see page 168, 
November, 1945, ELEcTRICAL MANUFACTURING.) Principal 
redesign feature is the utilization of the principle of polar- 
ized magnetic reed drive thus enabling the use of a higher 
frequency vibrating reed to obtain greater operating ac- 
curacy. The drive also provides considerably greater con- 
tact pressure, and assures immediate self-starting at all 
times, plus longer periods of operation without mainte- 
nance. Constant speed is maintained despite wide voltage 
variations. 


Current consumption varies from 0.06 to 1 watt, either 
from d-c lines or battery. Shaft speed ranges from 1 revolu- 
tion per 24 hr to 100 rpm. Redesigned motor is available 
for service at 3, 6, 12, 24, 32, or 110 volts. Amglo Corp., 
4234 Lincoln Ave., Chicago 18. 


SERVOMECHANISM CONTROL DEVICE 


An electric control device known as the Y-Type Position 
Convectron may be used as a vertical sensitive element in 
servomechanisms and instruments. It is essentially a small 
Y-shaped, nonemission-type gas-filled tube capable of giv- 
ing an appreciable electrical signal relative to its position 
about the vertical. The signal has sense as to whether dis- 
placement is to the right or to the left of null. It is depend- 
ent on the rate at which gas convection currents leave the 
heated filament and rise along the vertical, and on the angle 
that the filament makes with the vertical. 





The tube has no moving parts and signal is obtained di- 


rectly without oscillation. This characteristic is said to 
overcome a number of problems involved in using conven- 
tional means for obtaining vertical reference. Time con- 
stant of tube is about 0.10 sec. It functions on d-c or a-c 
power source and draws less than 1 watt at 10 volts. Dis- 
placement signal is about 50 mv per deg at null. In con- 
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} 1846, twenty three years before the Golden Spike was 
driven at Ogden, Utah marking the completion of the first 
transcontinental railway, John August Roebling built America’s 
first truly practical, wire rope suspension bridge. This bridge, 
which carried traffic across the Monongahela River for scores 
of years, stood as a silent testimonial to his confidence in a principle of bridge building 
which, in that day, was looked upon with considerable misgiving. 

How much is this confidence worth to bridge engineers, and to humanity as a whole, today? 

Had it not been for his confidence there would have been no Brooklyn, George Washington 
nor Golden Gate Bridges. Had it not been for your confidence in the company that bears 
this pioneer’s name, there could have been no John A. Roebling’s Sons Company. 

Your confidence is valued above all of this company’s assets. Every Roebling employee’s 
job depends upon his ability to preserve that confidence by producing better products and by 
giving you better service than you can find elsewhere. 

Any product is only as good as the organization that makes it. 


= 
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Roebling Magnet Wire Performs as Predicted 


Here's why electrical manufacturers specify heat, abrasion, solvents and stretch. 


Roebling Magnet Wire again and again: it 
performs consistently as predicted—depend- 
ably, efficiently, economically. 

Roevar is an outstanding example—an im- 
proved enameled wire that requires no fibrous 
covering, yet withstands punishing service. Its 
superior insulation has toughness, flexibility, 
high dielectric strength, great resistance to 


Shown here is an enlargement of a dielectric 
test (twist method), one of several tests that 
prove Roevar maintains a high average break- 
down strength. We recommend it with fullest 
confidence. 

As the demand from our present customers 
is satisfied, Roevar will soon become available 
in greater quantities . . . to your advantage. 


JOHN A ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


Manufacturers of Wire Rope ond Strand « Fittings * Slings « Screen, Hardware 
and Industrial Wire Cloth « Aerial Wire Rope Systems * Hard, Annealed or Tempered 


High and Low Carbon Fine and Specialty Wire, Flat Wire, Cold Rolled Strip and 


Cold Rolled Spring Steel * Ski Lifts * Electrical Wire and Cable * Suspension 
Bridges and Cables « Aircord, Aircord Terminals and Air Controls » Lawn Mowers 


ROEBLING 


A CENTURY OF CONFIDENCE GS 











FASTENS DEEP, 
HOLLOW SHAPES 


of metal, fabric, wood or plastic 










Typewriter Cases 


Camera Carrying Cases 





Lunch Boxes, etc. 






faster, cheaper 
stronger 


with semi-tubular or split rivets 








If your product — whether 

metal, fabric, wood or plastic 

— requires fastening and the 

parts can be brought to a 
machine, investigate MILFORD FAS- 
TENING EQUIPMENT. Fifteen 
standard models of rivet-setters to fas- 
ten everything from wrist watch 
bracelets to refrigerators. 


THE MILFORD RIVET 
& MACHINE CO. 


871 Bridgeport Ave., Milford, Conn. 
1014 West River St., Elyria, Ohio 

































Inquiries may also be 
addressed to our subsidiary: 


THE PENN RIVET & MACHINE CO. 
PHILADELPHIA 33, PENNA. 
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studs...in 3 easy steps: 





1. Drill out bad thread 


or broken stud 
z. Tap new thread 
3. Install a HELI-COIL 


EMOVING broken studs and repairing stripped 

threads used to be a tough job. Now, smart 
servicemen are using Heli-Coil Inserts for quick, 
economical thread repairs. These precision-formed 
coils of stainless steel or phosphor bronze wire are 
made to fit U.S.S. and S.A.E. threads and spark plug 
holes. They act as an anti-friction thread lining—re- 
sisting abrasion, corrosion, seizing and stripping. Write 
for helpful thread repair literature. 


*Reg. U. S. Pat. Off. 














AIRCRAFT SCREW PRODUCTS COMPANY, inc 


47-23V 35th STREET © LONG ISLAND CITY.I.N Y 
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struction, the sealed glass bulb has grid caps at the end of 
each arm and at base of tube. The single nickel filament 
runs centrally through each arm to a spring support in 
base that serves as a center tap. Height, 2% in. Overall 
width, 334 in. Eclipse-Pioneer Div., Bendix Aviation Corp., 
Teterboro, N. J. 


MULTIPLE ELECTRODE TERMINAL 


Multiple hollow-tube  elec- 
trode terminal (Series 900- 
HT) finds particular applica- 
tion in hermetically sealed re- 
lays. Its use elimingtes need 
for soldering internal connec- 
tions as lead wires are brought 
out through tubes and are 
soldered at tip of the tube. 
Pigtail connections extend be- 
yond the tube for connecting 
adjacent equipment. Terminal 
is particul: aly adaptable where maximum internal clearance 
is required. Electrical specifications: Flashover peak 2000 
volts a-c at sea level; insulation resistance, 10,000 megohms 
after salt water immersion. Available in several terminal 
arrangements, Illustration shows use of this type of terminal 
in a relay made by Electro-Switch & Controls Company, 
Los Angeles, Calif. Supplementary phenolic guide pin 
shown in illustration will be incorporated in the terminal 
as an integral part in a new model to be announced shortly 
by the manufacturers of the terminals, The Cincinnati Elec- 
tric Products Co., Carthage at Hannaford, Norwood, Cin- 
cinnati 12. 





IT’S A POLYORGANOSILOXANE! 


You can let the chemists worry about it being one of the 
family of polyorganosiloxanes, but you can’t afford to 
ignore silicone rubber as one of the up-and-coming engi- 
neering materials. It’s flexible at temperatures down to 
—/0F and resilient up to +520F. And with this unusual 
thermal stability, it combines excellent g¢lectrical prop- 
erties, low-compression set, and other outstanding char- 
acteristics that open new possibilities to the electrical 
product designer. Important applications have already 
been made in capacitor gaskets, extruded insulation for 
lead wires, pressure bars in thermoplastic sealing equip- 
ment, gasketing and seals in refrigeration equipment, etc. 
Story on page 98 





ELECTRIC WATER HEATER THERMOSTAT 


Automatic temperature control for electric water heaters 
Type CD108) features high current-carrying capacity 
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(3000 watts at 120-240 volts, a-c) and simplicity of mount- 
ing to equipment. Unit consists of two thermostats—a 
primary (or lower) thermostat, and a secondary (or upper) 
thermostat. Both have a temperature range of 60-190 F. 
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MITCHELL-RAND, using Owens Corning fiberglas yarn, proc- 
esses and fabricates TAPES, TUBINGS, SLEEVINGS, CORDS and 
CLOTHS that are the optimum in electrical insulation . . . 
marketed under the trade name MIRAGLAS, they protect elec- 
trical equipment from the destructive forces that play havoc 
with ordinary electrical insulations; overloading, extreme high 
or low temperatures, moisture, corrosive acids, fumes or va- 
pors, oils, grease, dust and dirt. 


MIRAGLAS fiberglas INSULATIONS have an amazing back- 
ground of use throughout industry—wherever used they fea- 
ture. fewer breakdowns, less maintenance, elimination. of . 
waste, savings in labor and materials and prove their standing 
as the optimum in electrical insulation protection. 


Take note of the name MIRAGLAS., . . it stands-for the ultimate 
in fiberglas electrical insulations . . . TAPES, TUBINGS, SLEEV- 
INGS, CORDS, CLOTHS, ETC. Write today for details and 
characteristics. | 


& 
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A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS. + FRICTION TAPE AND SPLICE + TRANSFORMER COM 
POUNDS »* FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING «+ FIBERGLAS BRAIDED SLEEVING + COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED. VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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Differentials: 10 F for the primary, and 25 F for the sec- 
ondary, in accordance with NEMA standards. Lower dif-, 
ferentials can be provided on specification. Switching ar- 
rangement: SPST break on temperature rise or independent 
circuit double throw. Cam-Stat, Inc., 2037 S. La Cienega 
Blvd., Los Angeles 34. 


MERCURY SWITCHES 


Line of compact, lightweight mercury switches is an- 
nounced for applications in equipment requiring positive- 
action switching. Hermetic sealing provides protection 
against moisture, dust, corrosion, etc., while freedom from 
open arcing makes these switches suitable for use in haz- 
ardous locations. Any contact arrangement can be supplied 





CLIFTON, N. J. 





including polyphase types. Multiple contact types are avail- 
| able in a single unit to facilitate mounting. Chatham Elec- 
| tronics, 475 Washington St., Newark 2, N. J. 





V-BELT DRIVE SPEED CONTROL 


Improved models of infinite-ratio, stepless-speed con- 
trols for V-belt drives (Speed Selector) employ planetary 
motion with four variable pitch sheaves and two standard 
cross section V-belts to provide any speed from zero to 
800 rpm at constant torque from constant speed power 
source. Multiplying action of planetary converts a slight 
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change in sheave pitch diameter to a wide change in output b 
speed. High and nearly constant belt speeds permit prac- 
tically instantaneous changes in output speed by means of 
the lever-action self-locking control handle. The units are 
provided with optional V-belt or flexible coupling input 


and output to facilitate mounting in any position. Available 
output ratings: %, 1 and 2 hp. Speed Selector, Inc., Cleve- 
land and The B. F. Goodrich Co., Dept. EM-37, Akron, 4 
Ohio. 

MIDGET VARIABLE INDUCTORS 


Subminiature slug-tuned variable inductors (Type LSM) 
are designed for such applications as wave-traps, oscillators, 
filters and others where space is confined. Height, when 
mounted, is only % in. Available windings cover normal 
inductance ranges. Special windings are available to meet 
specifications. Slug is equipped with a spring lock for posi- 
tive maintenance of adjustment. Mounting is made in a 
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other plastic or rubber insulated | 


\ wire and cable with PLASTICON | 
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you know why PLASTICON, product of 
Plastic Wire & Cable Corporation, offers 
you more by any standard of comparison? 


Age you familiar with the advantages of plastic — the 
properties that make it superior for practically any 
insulating application? 











Did you know that most leading wire manufacturers Write for our useful technical bulletin crammed 


now utilize thermoplastic in ever-increasing degree? 





with facts and figures which offers you extensive 
information on PLASTICON. Better still, write us 
describing your requirements, and our engineers will 
gladly explain how PLASTICON products can fill them. 
Plastic Wire & Cable Corporation, 405 East Main Street, 
Jewett City, Connecticut. 





Do you know that Plastic Wire & Cable 
Corporation is the world’s largest exclusive 


‘ 


manufacturer of plastic-insulated wire and 
cable products... that it manufactures the 
greater percentage of the total output? (oy 


G 
PLASTICON 10 WAYS BETTER 


Greater dielectric strength. 
Cannot fray, crack or rot. 
Low moisture absorption. 
Greater mechanical strength. 
Higher abrasion resistance. 
Flexibility at all temperatures. 
High chemical resistance. 
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RADIO HOOK-UP WIRE 












so°c. APPLIANCE & SWITCHBOARD WIRE 













MACHINE TOOL WIRE 
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SUPER-FLEXIBLE APPARATUS WIRE 
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HEAVY DUTY FLEXIBLE CORDS 
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CONTROL CABLES 
sinepetitataet ete —————————— 
MINIATURE HEARING-AID CORD 










Wide range of permanent gem-like colors. 
Non-combustible. 


PPS 


— 


Lasting appearance. 






CORD SETS 
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CURRENT 
CONVERSION 


with AT R 


QUALITY PRODUCTS 




















BATTERY ELIMINATORS 


For Converting A.C. or D.C. 

New Models . . . Designed for Testing D.C. Elec- 
trical Apparatus on Regular A.C. lines. Equipped 
with Full-Wave Dry Disc Type Rectifier, Assuring 
Noiseless, Interference-Free Operation and Extreme 
Long Life and Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency 

at all Times. 
@ Fully Automatic and Fool-Proof. 













LOW POWER 
INVERTERS 









cS 


For Inverting D.C. to A.C. 


Another New ATR Model . . . Designed for Oper- 
ating Small A.C. Motors, Electric Razors, and a 


Host of Other Small A. C. Devices from D.C. Vol- 
tage Sources. 


ATR 


STANDARD 
AND HEAVY 
DUTY 
INVERTERS 








For Inverting D.C. to A.C. 


Specially Designed for Operating A.C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D. C. Voltages in Vehicles, 
Ships, Trains, Planes, and in D.C. Districts. 


Write for Our New Catalog—just Off the Press! 


AMERICAN TELEVISION & RADIO CO. 
Quality Products Since 1931 
aoa LB we | 





single No. 19 hole. Cambridge Thermionic Corp., 453 Con- 
cord Ave., Cambridge 38, Mass. 


SERVO MOTORS 

Servo motors, available with a ¥4-in. or 1-in. corestack, 
are designed for thyratron control operation from 115-volt, 
60- or 400-cycle power source. Applications are found in 
equipment where servo controls are required for com- 
puting mechanisms, metering purposes, proportional follow- 
up systems, and the like. Motors incorporate 72-to-1 built- 
in gear reduction, armature resistance of approximately 100 
ohms, ‘and field excitation of 28 volts d-c. In the %-in. 
type, torque output at approximately 150 rpm is 60 in.-oz. 
In the 1-in, type it is 150 in.-oz. Field current is 0.15 and 


(0.23 amp, respectively. Overall dimensions: 2 x 2 x 3 in. 
and 2x 2x 3% in. Weight, including gear train, is under 
1 lb. Fairchild Camera and Instrument Corp., 88-06 Van 
Wyck Blvd., Jamaica 1, N. Y. 


CUSHIONED CONTROL OF POWER 


That’s what you have when you use eddy-current coup 
lings or clutches. They are efficient and flexible and can 
be made for use with the largest or smallest prime 
movers. Variable speed and automatic control of speed 
are possible refinements. Why not get the dope straight 
from the article on page 86° 


ONE-PIECE CONNECTOR 

One-piece connector (Uniklip, Type KOS) has been 
designed to provide compact tap connections. Recessed 
bolts are built into the rounded, streamlined body, thus 
enhancing compactness and facilitating taping. Installation 
at close quarters is aided by the free swing of the pressure 
bar and accessibility of bolts. The connector is cast from 
high-conductivity copper alloy. It is supplied in five sizes 





to accommodate conductors from 4/0 through 1000 Mcm. 
Burndy Engineering Co., Inc., 107 Bruckner Blvd., New 
York 54. 


GRID-CONTROL RECTIFIER TUBE 
Grid-control, xenon-filled rectifier tube (Type EL ClJ) 


may be used for motor speed controls, high speed or syn- 
chronous switching circuits, high speed counting or inspec- 
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will make for 
BETTER READING 


on your next Annual Report 


*“VEEDER READING is a standard term 
used by manufacturers to designate the 
performance figures which keep turning up 
on the faces of Veeder-Root Counting 
Devices built into—or installed on—any 
type of production machine or process. 


These Veeder Readings are direct readings. 
Operators don’t have to convert or translate 
them...which means far fewer errors. 
What’s more, these readings indicate any 
mechanical slowdown, so.that it can be 
corrected immediately ... before final as- 
sembly bogs down, and inter-departmental 
timing is thrown off. These readings sim- 
plify the work of inspectors. And in 
m many other special ways—according to 
the nature of the job—Veeder Readings 
help to save time and material, to keep 
costs down and output up. 


That’s why it pays to see to it that the new 
a machines you buy have this 
uilt-in Veeder-Root Coxzntrol. And for the 
same reasons, it pays to build Veeder-Root 
Devices into your own machines or 
products. Like to see how? You can 
count on Veeder-Root engineers to 

help you, now. Write. 










HOW TO TIGHTEN A 
SOCKET SCREW’S GRIP 


... without safety wires 
















Specify BRISTO “Multiple-Spline” 


Defying vibration that often shakes “‘hex’”’ screws loose .. . 
speeding assembly of products with hard-to-reach fastening 
points . . . easing disassembly — BRISTO ‘“‘Multiple-Spline” 
Socket Screws are now making a hit with many designers and 
production men. 


BRISTO “Multiple-Spline” gets its tighter grip from the 
unique way the wrench, geared to the spline-shaped socket, 
pulls the screw around. No expanding pressure. No bursting or 
rounding out of socket walls. Yet, a flick of the wrench re- 
leases the deep-seated grip. 


Literature describing BRISTO “Multiple-Spline”’ Socket 
Screws and their many applications is yours for the asking. 


THE BRISTOL COMPANY, Mill Supply Division, 
153 Bristol Rd., Waterbury 91, Conn. 



























wry “mucTipLe-spune” means TIGHTER 
NO EXPANDING PRESSURE: THE KEY PULLS THE SCREW AROUND 


Only the ‘“B-LINE”’ 
has the right 
socket screw for 
every application 
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tion circuits, servo amplifiers and similar purposes. It is 
particularly adaptable where either high speed response or 
delicate variation of output power is required from a very 
feeble or low energy control circuit. Characteristics: 
Average anode current 1.0 amps, d-c; peak anode current— 
8.0 amps, d-c; maximum peak inverse voltage—700 volts; 
average arc drop—8 volts; filament voltage—2.5 volts; 
filament heating time—40 sec.; temperature free. Overall 
length is 4% in. Electrons, Inc., 127 Sussex Ave., Newark 


4, N. J 





CORD SET LABELS 

Pressure-sensitive, permanent-type UL-approval labels 
(trademarked Underwriters’ PS*) are affixed to cords and 
cord sets by means of a specially developed labeling ma- 
chine. These labels are described as providing a number 
of important advantages over the conventional metal brace- 
let type of label. They are rustproof, do not deteriorate 
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under normal service conditions, and are free from sharp 
points or edges. A number of wire manufacturers at pres- 
ent operate machines applying these labels to cords and 
cord set. Particulars are available from the machine manu- 
facturer. James L. Entwistle Co., 43 Church St., Paw- 
tucket, R. I. 


SPLASHPROOF SYNCHRONOUS MOTOR 
Heavy-duty synchronous motors for constant-speed drives 
in ratings up to 1000 hp are available in splash-proof con- 
struction for heavy industrial machinery. Stator frame is of 
steel, but excessive weight has been avoided. Access plates 
are designed to facilitate brush inspection. Double-end ven- 





tilation is provided by blower on each end of rotor. Ex- 
citer is also fitted with blower. Motors are available in 
unity or leading power factor, with torque and kva ratings 
to fit requirements. (Illustration shows a motor of this series 
used for paper mill machinery.) Electric Machinery Mfg. 
Co., 1331 Tyler St., N. E., Minneapolis 13. 


USING FLANGE-MOUNTED MOTORS? 
If you are, you certainly will want to look into the new 
NEMA standards for the type “D” motor of this kind, 
which has several advantages for the machine designer 
and builder. See page 118. 
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Selenium Rectifiers 


HOW DO YOU MEASURE THE 


DEPENDABILITY 
OF YOUR RECTIFIERS? 


Precise application to the particular duties for which 
your rectifiers are intended. 


Long, reliable and economical service wherever you 
require d-c power from an a-c source. 


STABILITY Ability to deliver rated d-c output for 
long periods. 


FREEDOM FROM MAINTENANCE. 


Instantaneous power — no warming up period. 


Uniform efficiency maintained in wide range of ambient 
temperatures, humidities, and atmospheric pressures. 


Compactness. Space-saving, with good convection 
cooling. 


ei Ln 
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aE eee od 
SPECIFICATIONS 


Sturdy resistance to shock and vibration for uninter- 
rupted service. 


ie) = FANSTEEL QUALITY CONTROL by engineers of long 
experience, with every modern facility, assures you of these 
. and all other characteristics for perfect performance. You are 
Write for invited to use Fansteel Engineering Consulting Service with- 


Manual RDP-107 out obligation. Write us. 


BRANCH OFFICES IN PRINCIPAL CITIES 


RECTIFIER DIVISION 
NORTH CHICAGO, PLLINO'TS 
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MOTORS 


Better Your Product 
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accurate alignment of bearings. 
2. Motor constantly cooled by correctly de- 
signed fan and air passages 
3. Permeability improved by carefully rean- 
Ter arom deem rar Lerelar 
4. Insulated windings are trouble-free. 
>. Well designed starting switch is long-lived, 
guiet and positive of operation. 
6. Heavy base cast integral provides strong, 
flat mounting surface. 

Rugged cast end cover has drip-proof 
opening at bottom for ventilation. 
8. Large oil reservoirs, packed with wool yarn, 
provide clean, reliable lubrication. Outer oil 
and dust seal prevents oil leakage 
9. Manganese alloy steel shaft has high 
Sareea ar a 


10. Superior diamond bored sleeve bearings 


a a ti a 


CHESTER BLAND, President 


5904 MAURICE AVE. 





@ CLEVELAND 4, OHIO 


PRECISION TUBE TESTERS 


Portable electron tube testers (Models 305 RC and 
330 RC) are redesigned models of two previously an- 
nounced units. Featured in the new versions is a specially 
designed precision-type ‘“No-Backlash” roll chart for 
quickly identifying tubes and setting controls. Chart is 
built as a self-contained unit, easily removable. 

Model 305 RC is a standard tube-tester featured by a 





3-way switching arrangement which makes possible the 
testing of any tube regardless of base connections or inter- 
nal connections of its elements. Model 330 RC is a mutual 
conductance type tester. Dimensions: 11 x 11 x 6 in. and 
iS% x 12 x 6% in., respectively. Weight: 10 lb and 11 Ib, 
respectively. Simpson Electric Co., 5200-18 W. Kinzie St., 
Chicago 44. 


EXPLORING MAGNETIC CIRCUITS IN ACTION 


A new portable instrument for studying the distribution 
and intensity of elusive lines of force, all without cut- 
ting or otherwise interfering with the completed apparatus 
under investigation, is described in an article beginning 
on page 92. 





IMPEDANCE AND PHASE ANGLE ANALYZER 


Electroacoustic test instrument (Type 310-A Z-Angle 
Meter) for impedance and phase angle measurements over 
a frequency range of 30 to 20,000 cps can be used generally 
in studying any circuits or circuit elements containing elec- 
trical or mechanical resonances. It can be also used as 
general-purpose laboratory instrument. Balance is accom- 
plished by means of a single dial, which reads directly in 
impedance, while phase angle of the unknown impedance is 





indicated on the direct-reading meter. Supplementary 
scales indicate the dissipation factor of capacitors and 
storage coefficient of inductors. Means are provided to in- 
dicate a leading or lagging phase angle. Phase angle read- 
ings are accurate to within + 2 deg. Instrument has an 


effective range of 1000 mmf to 10,000 mf, 5 microhenries 


to 500 henries, and 0.5 to 100,000 ohms. Power supply: 
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Industrial Museum of the Worcester Pressed Steel 
at he Me a ee a 


Pla tae Me armor smiths. 


Grattsmanship keynoted the work of the 
early armorers, exemplified in the half suit of 
15th century Gothic armor which is our trade mark. 
These medieval artisans who mined, smelted and 
forged battle implements, hunting and cooking 
utensils and locks and tools by hand, were the fore- 
runners and founders of today’s vast steel industries. 
Theirs was a labor of love, skill and ingenuity, 
typified by the excellence of the plate and chain 
armor which they produced prior to the invention 
of machines, presses and rolling mills—and also 
by the designs which protected bodies from injury 
while permitting free play of muscles for defense 
and attack. 


The Forge of Vulcan (in the Museum)—With crude im- 
plements many masterpieces were produced by early 









Symbol of 
Metal Working 
at its Finest 


Craftsmanship carries on today — aided 
by tools such as this Prestee! mechanical 
press—largest in New England 





Today, even with our rolling mills, precision ma- 
chines and power presses, we are still dependent 
upon skilled hand and headwork, design and expe- 
rience to produce masterpieces in stampings. Since 
we adopted our trade mark more than 40 years ago, 
this heritage of quality and craftsmanship has been 
our lodestar. As the armorers expressed pride in 
their work by stamping on their own trade marks— 


so do we as the symbol of Presteel merit. 
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ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 





605 BARBER AVENUE, WORCESTER 6, MASS. 


Representatives in Alexandria Virginia, Buffalo, Canton Ohio, Chicago, Denver, 
Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelpbia, 
Syracuse, Toronto 


MAY 1947 








153 


















































| 


“Keep Your Eyes and Ears On MOVIE MITE” — 
is a good slogan for this single case, portable 16 m.m. 
sound-on-film projector. Developed for salesmen and 
home-movie enthusiasts, it can be unpacked, threaded 
and on the screen in three minutes. It is dependable, 
lightweight and compact. 


LECTRO-MAX Model 1100 Motor supplies the de- 
pendable, quiet, vibrationless power for MOVIE 
MITE. Perhaps LECTRO-MAX design engineers 
have a motor to fit your special problem too. It costs 
nothing to find out, and with the materials situation 
developing, we may be able tg fill orders quicker. 





GENEVA e 


GRRE, CUSTOM-BUILT FRACTIONAL H.P. MOTORS UP TO 1/15 H.P. 


ILLINOIS 
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105 to 125 volts, 50 to 60 cycles, input 33 watts. Weight: 23 
lb. Overall dimensions (including carrying case): 10 x 
10% x 14% in. Technology Instrument Corp., 1058 Main 
St., Waltham 54, Mass. 


MULTIRANGE VOLT-OHM-MILLIAMMETER 


Electronic volt-ohm-milliammeter (Model 2450) pro- 
vides a high impedance measuring instrument for sensitive 
circuits. Long-scale 6-in. meter has three-color markings 
for greater readability. Design incorporates two voltage 
regulator tubes to assure stability for both positive and 
negative voltages within a line variation range of 90 to 





130 volts. Ranges: D-c volts: 0-2.5-10-50-250-500-1000. 
A-c volts: 0-2.5-10-50-250-500-1000. D-c  milliamps: 
0-0.1-1.0-10-50-250-1000. Ohms: 0-1000 (midscale 10) 
-10,000-100,000. Megohms: 0-4-10-100-1000. Capacity 
(mf): 0-0.05-0.5-5-50-500. Triplett Electrical Instrument 
Co., Bluffton, Ohio. 


GENERAL-PURPOSE OSCILLOGRAPH 


General-purpose oscillograph (Model 195) uses a large 
5-in. screen and a 5 UP-1 cathode ray tube to provide 
sharper definition of wave shape images.. Instrument in- 
corporates extra high grain vertical amplifiers allowing 
deflection of 1 in. for each 0.05 volts imput; phasing con- 
trol for i-f. r-f, and discriminator alignment; and sinusoidal 
sweep circuit. Hickok Electrical Instrument Co., 10514 
Dupont Ave., Cleveland 8. 


COMPACT A-C LOAD VISUALIZER 


Lightweight, portable. a-c load visualizer (AF-1) serves 
to analyze single-phase and balanced polyphase systems. It 
0-2.5/5 


functions as a_ standard amp ammeter and a 





0-150/300/600-volt voltmeter and in addition can be used 
to measure watts, vars, volt-amperes and power factor. 
(Calculators are supplied with instrument.) The basic in- 
strument contains an iron-vane moving element and sepa- 
rate field winding for voltage and current. Current wind- 
ing is insulated from the imposed voltage by an internal 
double current transformer. Current and voltage termi- 
nals are energized simultaneously from the line. Three 
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The long wear of the brilliant color 
finish that dresses up your car is 
largely due to the primer and surfacer 
coatings . . . a protective seal for the 
metal body and a surface to which the 
outer finish holds better and longer to 
preserve that “new car” look. 

The Rinshed-Mason Company of 
Detroit, large producer of undercoat- 
ings for the automotive industry and 
specialized waterproof coatings for 
industrial use, has adopted a Durez 
protective coating resin for new and 


improved coatings. All interested par- 
ties benefit from this phenolic resin 

. the paint manufacturer, the auto 
maker, the industrial user, and the car 
owner. 

Durez resin helps the paint manu- 
facturer with what he calls “better 
control” of his product, enabling him 
to produce constant and consistent 
quality. 


For the auto maker Durez provides. 


greater corrosion resistance and better 
adhesion to the metal surface as well 


+ Hew Pages prom, Ge WUREL Dery 


as the color finish . . . advantages that 
far outweigh its slightly higher cost. 

To the car owner, use of a Durez 
phenolic resin means that he is actu- 
ally getting better and longer lasting 
protection. 

This example is one of many from 
the Durez files that show how the pro- 
tective coatings industry is benefiting 
from our experience in phenolic resins. 
We'd like to help with your problem. 
Durez Plastics & Chemicals, Inc., 65 
Walck Road, North Tonawanda, N. Y. 
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PHENOLIC PLASTICS THAT FIT THE JOB 
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Expanded facilities in our new factory 
make it possible for us to offer 
RADIBESTOS WIRE to additional 


customers. 


Users of asbestos covered wire—either 
solid or stranded—will find that RADI- 
BESTOS WIRE will meet their every 
requirement for highest quality, neat 
appearance and durability. 



















High manufacturing standards and 
careful inspection safeguard RADI- 
BESTOS WIRE quality and guarantee 
its uniformity. 


Tell us your needs and let us 
submit samples and quotations. 


The sample card illustrated 
here contains nine different 
styles of RADIBESTOS 
WIRE. Write for one 
today. 











LOOK FOR 


RADIX WiRE 


PEEL 


CLEVELAND, OHIO 
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selector knobs control instrument. Operation of control 
knobs do not interrupt external current circuit. Instru- 
ment is housed in sturdy Textolite plastics case, and 1s 
magnetically damped, fully shielded, and equipped with an 
external zero set. Dimensions (without carrying case) : 
6% x7%¥%x 3% in. Net weight: about 3 lb. Transform- 
ers are supplied to extend range. General Electric Co., 
Section A856-1, Apparatus Dept., Schenectady 5, N. Y. 


ELECTRIC LABORATORY OVEN 


Laboratory-type electric oven (KH 1200) incorporates 
a double-venting device to equalize internal temperature. 
In addition to this important feature, an automatic hy- 
draulic-electric temperature control maintains temperature 
to an accuracy of + 1 C at any desired point within a range 


of 420 F or 220 C. Oven is provided with 15¢-in. thermal 
block insulation for maximum heat retention. Interior is 
all of stainless steel. Outside dimensions: 153 x 21% x 
15 in. Inside dimensions: 12 x 10 x 10 in. K. H. Hup- 
pert Co., 6830 S. Cottage Grove Ave., Chicago 37. 


COIL WINDING MACHINE 


Automatic hand winder with transverse feed is designed 
for high-speed production. Machine will wind filaments 
and coils in any number of layers without need for skilled 
operators. It will handle seven sizes of wire for each pair 





of feed rollers. Size-range of wires is said to be unlimited. 
Only a few seconds are needed to change from one size of 
wire to another. Stolle Engineering & Mfg. Co., 3970 S. 
Grand St., Los Angeles. 


ALUMINUM SOLDER 


Electrical applications of aluminum solder (Alsoco, for- 
merly known as Prolyt) include broadening use with alu- 
minum wire. Recent tests on aluminum wire soldered to a 
standard copper lug show resistance in the neighborhood of 
20 microhms. After a 250-hr salt spray test, average in- 
crease in resistance was reported as only 8 microhms. 
Alsoco Corp., 10 E. 52nd St., New York. 
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When SCOVILL becomes 
your METAL PARTner 


Maybe You, Too, Can Use the 
Same Design for 15 Years 


Here you see a brass forging before and 
after machining. Scovill engineered it 15 
years ago for a maker of oxyacetylene 
welding equipment to replace sand cast- 
ings ... and has forged it ever since. Ma- 
chined by the customer, it serves as satis- 
factorily today as in 1932... a rarity in 
these days of frequent design changes. The 
superiority of forging over sand casting for 
such an intricately machined part is ap- 
parent: fewer rejects after costly tooling. 
















Scovill 


NON-FERROUS 


Your brass, aluminum and other non-fer- 
rous metal parts may be costing you more 
than they should or may be ready for a 
quality-lifting improvement in design, In 
either case, it costs you nothing to investi- 
gate Scovill’s long experience in forging and 
the superior facilities at your service. 

































GET THE FACTS 


To learn whether you, too, can benefit from 
making Scovill your METAL PARTner, 
fill in the coupon below and mail it today. 
Scovill Manufacturing Company, Water- 
bury 91, Conn. Export Department: 405 
Lexington Avenue, New York 17, N. Y. 


ae 


Please send me information about your metal-working facilities. 
I am interested in non-ferrous forgings for the smglicellann SCOVILL MANUFACTURING COMPANY 
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watchmakers, 


@ Smoothly operating 


For A.C. and D.C. 


manufactured Standard: 
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YES-IT’S TRUE! 
Gothard TDi Wiel weal he 


ARE NOW A JOHNSON PRODUCT 


NO CHANGE—IN PRODUCT. The same 
exclusive features such as. rigid non- 
short terminals, bakelite washers and 
others, standard in all Gothard Lights, 
will continue to insure above average 
service life and satisfaction. Just com 
pare their superior workmanship. 


NO CHANGE—IN POLICY. Standard 
basic prices and standard discounts will 
be adhered to in all cases. 


NO CHANGE—IN CATALOG ITEMS. 
The current Gothard catalog is still in 
force. 

REMEMBER — send your specifications 
for recommendations and your orders 
for Gothard Quality Lights to— 


Gothard Division 


E. F. JOHNSON COMPANY - 


Waseca, Minn. 
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multi-step 


PRHEQSTAI 


for 


tecetitis 
MOTOR SPEED 
CONTROL 


A moderately priced high quality resistor 
specifically designed to sensitively control the 
speed of small motors, such as used on sew- 
ing machines, handy grinders, scientific 
apparatus, etc., and by dentists, jewelers, 
home craftsmen and hobbyists. 


leaf spring. 


e@ 8 step range from zere to full speed. 


e@ Ample ventilation prevents overheating. 
@ Suction-cup type rubber legs prevent slip- 


@ Easily accessible terminals for wiring. 





— 110-120 volts 


Maximum current: 900 MA. 
135 Ohms 
by Other Ratings on Special Order 


CONSOLIDATED 


SEWING MACHINE & SUPPLY CO., 


oe 













INC. 


Wg) 


i i a lis iiss lal Raita cid 


esiestiaiiesialheneaaieeeianaatatitiemeeeiemnmemenntaele amet eemidcoiemaseesneamaarammae eaten 


Basic Components Underlie 
Machine Electrification Program 


(Continued from page 82) 
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rapid return to starting position. Dwell is governed by 
an electric timer in the control panel. The points at 
which these cycle changes are effected through the 
magnetic clutches are determined by three micro- 
switches and adjustable stop dogs, seen at the right 
of the slide and above the motor in Fig. 8. A rear feed 
selector switch at the headsock control panel makes this 
cycle automatic. For setting up the rear tools, both run 
ning and inching push buttons are provided on the 
front carriage, together with similar controls for the 
carriage motion, as well as “Start Cycle” and “Re- 
verse”, which control both feed motors. 

Mechanically, the front tool slide is necessarily some- 
what mere complicated. From the single feed and 
traverse motor, power is brought to the apron by a 
splined feed rod. Longitudinal motion is obtained by 
a rack feed, engaged manually through a multiple-disk 
clutch Enclosed on each end of the apron are the 
longitudinal feed limit switch (left) and rapid traverse 
return switch (right) which are controlled by adjust- 
able stop plungers on the front bed Vee. For power 
transverse motion, as in facing operations, a hand 
lever engages another multiple disk clutch to drive the 
crossfeed screw. Another lever is provided for locking 
the carriage while the transverse slide is operating 
Switches for limiting the rapid traverse in-feed and 
rapid return of the transverse slide are located on 
top of the carriage and are tied in with the automatic 
cycle control, similar to the rear carriage and to the 
system used on the Magna-Matic lathe. These elec 
trical controls are not shown in the wiring diagram. 
Fig. 9. 

Quite a few of the contacts in the diagram are 
placed in their respective places for the purpose of 
making the electrical operation foolproof. The ma 
chine could be operated without these contacts, but 
they are thought to be necessary to eliminate the pos- 
sibility of the operator depressing a button, or operating 
a switch at the wrong time. 

With the switches and push buttons the machine can 
be operated in various cycles. The rear feed and tra 
verse can be operated alone; the front feed and tra- 
verse can be operated alone, or the front «nd rear feeds 
can be operated together. Spindle speeds for the 
front and rear feeds can be selected as: high and high, 
low and low, high and low, low and high. 

For semi-automatic step turning of shafts, addi- 
tional electrical controls are available in a length feed 
stop attachment. Six adjustable stops are positioned 
around a hexagon stop bar which is ratchet-indexed in 
successive steps. The stops contact a single precision 
limit switch on the bottom of the apron. At each step 
feed position, the longitudinal feed is stopped and it is 
necessary for the operator to move the tool post out to 
the new diameter position by turning the ball crank 
on the cross-slide. Then the cycle is re-initiated by 
manually revolving the hexagon stop bar to a new 
position. In the Magna-Matic lathe, it will be re 
called, this outfeed is done automatically through the 
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A PROBLEM: 
TO ELIMINATE OBJECTIONABLE VIBRATION 


A SOLUTION: 


USS American Quality Springs 


One of the requirements in 
the design of this Westing- 
house automatic clothes washer 
was to eliminate objectionable 
vibration. This was achieved, in 
part, by suspending the unit in- 
side the casing by 3 specially- 
designed springs. And Westing- 
house, like numerous other prod- 
uct manufacturers requiring tailor- 
made springs, uses U-S-S Ameri- 
can Quality Springs. 

Combining quality steel with 
modern spring engineering, these 
springs provide extra stamina to 
resist dynamic stresses caused by 
unbalanced loading, surging and 
other operating conditions. And 
because they are tailor-made to 
meet your specifications exactly, 
you can be sure that they will per- 
form as expected. 

Our engineers and research men 
will be glad to cooperate with you 
in solving your spring problem. 
The Westinghouse Laundromat — in ner coreneinmr cca. et 
which U-S-$ American Steel Springs make better products—so choose 
helped solve a vibration problem. U-S-S American. 








AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, 


Tennessee Coal, Iron & Railroad Company, Birmingham, 
Southern Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 










AMERICAN 
PLT ee 


ee » 
n> 






LISTEN TO... The Theatre Guild on the Air, presented 
every Sunday evening by United States Steel. American 
Broadcasting Company, coast-to-coast network. Consult 
your newspaper for time and station. 
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Fig. 9.—Simplified wiring diagram for various electrical drive components on the Mona-matic lathe. Spindle drive 
is by two-speed reversing a-c motor. In the control power supply, lines 3-4 provide 110 volts a-c for all 
control functions, including relay coils for the d-c magnetic clutch and brake contactors. Lines 6-7 provide 115 
volts d-c for actuation of magnetic clutches and brakes. 
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CARRIAGE CONTROL CIRCUIT REAR SRIDE CONTROL CIRCUIT 
250 VA LA1-] L2 electrical lockout. Contact between L1-1 and 63 unloci safety latch on 


FILAMENT 
TRANS. 






CONTROL plugging switch, This lock keeps motor from starting if operator turns 
spindle by hand. 
M-H—Contacts and coil starts spindle motor in high speed. Contact 
between L1-1 and 63 unlocks safety latch. Contact between 61 and 62 
breaks circuit between plugging switch and reverse coil when motor 
revolves forward. > 
M-REV.—Plugs motor to a stop by energizing the motor in the reverse ‘ 
direction. The plugging switch de-energizes the reverse coil when motor : 
has stopped. ri 
LM—Starts headstock lubrication motor. | 
FF—Front feed relay. Contact between 10 and 11 electrically inter- * 
locks its coil. Contacts between 32 and 33, 6 and 39 energizes and de- & 
energizes the front feed clutch and brake. Contact between 56 and 60 
energizes either high or low spindle speeds, selected by the cycle change 
switches for front or rear feed. 
FT—Front traverse relay. Contact between 12 and 13 electrically inter- . 
6~<------- JIS5V.D.C.---------*>7 locks its coil. Contacts between 32 and 37, 6 and 41 energize and de- 
energize the front traverse clutch and brake. +a 
RS—Rear start relay. Contact between 66 and 15 momentarily closes 
circuit to rear traverse in. Contact between 57 and 58 momentarily ener- 
NOMENCLATURE | gizes low or high, until SSR contact takes over. ' 
| RT—Rear traverse relay. Contact between 17 and 18 electrically inter 
FM—Contacts and coil to start the front feed motor. locks its coil. Contacts between 34 and 38, 6 and 42 energize and de- 
RM—Contacts and coil to start the rear feed motor. energize the rear traverse clutch and brake. Contact between 34 and 36 
FMR—Contacts and coil to reverse the front feed motor. | de-energizes rear feed. 
RMR—Contagts and coil to reverse the rear feed motor. Contact between RF—Rear feed relay. Contact between 19 and 20 electrically inter- 
22 and 23 holds in the coil. locks its coil. Contact between 15 and 17 locks out the rear start manual 
CP—Contacts and coil to start the coolant pump motor. switch, so that RT cannot be energized when the rear slide is in its 
M-L—Starts spindle motor in low speed. Contact between L2 and L2-A | feeding cycle. Contacts between 35 and 36, 6 and 40 energize and de- 
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COMMON CONTROL CIRCUIT 


the rear feed clutch and brake. 
TM & TC—Timer motor and timer contact. TM is energized with RMR 
coil and times out, closing TC and picking up RT to rapid traverse the 
> rear slide back. 
SSR—Spindle stop relay. 


energize 


Contact between 9 and 9A removes the start 
cycle button when the rear slide is in operation. Contact between 57 and 


ri 58 energizes high or low spindle relay when the rear slide is in opera- 
: tion. Contact between 12 and 12A holds out front traverse until the rear 
* traverse is off of its “out” limit switch. 
» SPC—Stop cycle relay. When de-energized it stops the complete ma- 
hine and applies all brakes. 
REV.—Machine reversing relay. Contact between 9A and 10 drops out 
front feed. Contact between 12A and 13 picks up front traverse and 
, front motor reverse. Contact between 21 and 23 drops out RT or RF 


depending on which part of the cycle the rear slide is operating in. Con- 
‘ tact between 22 and 23 picks up the timer motor and RMR to traverse 
rear slide out. 
FRONT FEED ON-OFF—This selector switch turns on and off the front 
¥) feed motor and the control for front turning. The contact between 3 and 
8 is used for this function. The contact between 14 and 65 places the 
rear start manual button in the circuit when the front feed is turned off. 
This is done so the rear slide cannot be started manually when the front 
and rear feeds are operated together. The contact between 14 and 66 
places the RS contact in position to start the rear feed, when the front 
and rear feeds are operated together. 
REAR FEED ON AND OFF—This selector switch turns on and off the 
rear feed motor and the rear feed control with the contact between 3 
and 14. The contact between 56 and 57 takes out the spindle speed 
change when operating the front feed alone. 
CONTROL ON AND OFF—This selector switch connects and discon- 
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MAGNETIC CLUTCH AND BRAKE CIRCUIT 


nects the control transformed from the control circuit. 

START CYCLE—This push button switch starts the front feed and is 
disconnected from the circuit as soon as the carriage moves off of the 
traverse-right limit switch. 

INCH FRONT—This push button switch stops the front feed or traverse 
cycle when depressed to the center position. The carriage can then be 
inched by depressing the button completely down. 

INCH REAR—This push button switch operates the rear slide in the 
Same manner as above. 

REVERSE—This push button switch when depressed energizes the 
reverse relay coil. This relay’s contacts when opened and closed revers« 
the machine to the starting position. 

STOP CYCLE—This switch energizes and de-energizes the two relays, 
SPC 1 and SPC 2 to stop and start operation of the machine after the 
start cycle button has been depressed. 

FRONT FEED LIMIT—This switch, when actuated, opens the circuit to 
drop out front feed and closes the circuit to pick up front traverse. 
TRAVERSE-RIGHT LIMIT — This switch, when actuated, opens the 
circuit to drop out traverse right and closes the circuit to the start-cycle 
button. 

TRAVERSE-IN LIMIT—This switch, when actuated, opens the circuit 
to drop out rear traverse in and closes the circuit to pick up rear feed. 
REAR FEED LIMIT—This switch, when actuated, opens the circuit to 
drop out rear feed and closes the circuit to pick up rear motor reverse 
and the timer motor. After the timer motor has timed out, its contact 


icks up rear traverse. ’ 5 
RAVERSE-OUT LIMIT—This switch, when actuated, opens the circuit 


to drop out rear traverse, rear motor reverse and the timer motor. 
AUTOMATIC LENGTH FEED STOP—This switch, when actuated, 
stops the machine and applies the brakes. 
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Need exact timing? Fairchild Model 805 
is the only truly synchronous motor of its 
size. Its .40 oz. in. torque rating delivers 
exactly 3,600 rpm without slippage or 
power variations for exact timing applica- 
tions. Operation is practically noiseless... 
vibrationless...with extremely low mag- 
netic field leakage. We’re ready to talk 
applications and regularly scheduled de- 
liveries for timers, recording instruments, 
record changers, vending machines, wire 
and tape recorders, business machines, 
television and similar equipment. Address: 
MOTOR Dept. A, 88-06 Van Wyck 
Boulevard, Jamaica 1, New York. 


changes 


MOTOR 


MODEL 805 
3,600 rpm 


40 oz. in. torque 
117 volts 
single phase 
60 cycle A. C. 
Size: 2-41/64" dia. 
x 2-5/32” length 
Weight: 18 oz 
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also 
50 cycle A. C 
at 3,000 rpm 


Gs Cs CAMERA 


AND INSTRUMENT CORPORATION 





Too Complicated? 
Not For COLONIAL 


It is interesting to go through Colonial factories 
and see the great variety of porcelain shapes being 
made. You wonder how these pieces, many of them 
quite complicated, could have been made to such exact 


specifications and with such uniformity. 


Colonial engineers, molders and other craftsmen 
plus modern equipment provide the answer. They pro- 
vide the reasons, too, why Colonial has long been a 


ace see 


MADE TO ORDER 





leading supplier of porcelain to the 
electrical industry. 


The Colonial Insulator Co. 


907 Grant St., Akron, Ohio 
Chicago Office: 2753 W. North Ave. 
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tracer switch which has two separate contact fingers. 

Either a-c or d-c types of electrical drive can be used 
for operating the headstock. Fig. 10 shows the arrange- 
ment of the multiple V-belt drive with a-c motor and 
plugging relay for stopping the spindle electrically. 
A multiple disk clutch, manually controlled, is an 
optional way of starting and stopping the spindle. Pro- 
vision can also be made for driving by a variable speed 
(4:1) d-c motor, braked dynamically. In this case, a 





FIG. 14—Through a stepping relay, at each manual 
return stroke of the turret ram or cross slide, a new 
spindle speed is obtained as pre-selected by the poten- 
tiometer settings and selector switches on the panel. 


motor-generator set is also located in the cabinet base. 

Spindle speeds are in three ranges, obtained through 
pickoff gears, the highest being from 258 to 3000 rpm 
for the a-c drive. Visual check of running speed is 
given by a tachometer on the headstock. 

Almost the same range of speeds are supplied the 
spindle of the Uni-matic, Fig. 11, shown with two elec- 
trically-powered feed heads. Up to three heads can be 
grouped about the spindle to permit turning, facing and 
boring operations at any angle desired. The feed and 
traverse movements of each head are coordinated elec 
trically through the control panel, not shown in Fig. 11. 
The fact that the only connections are the cables that 
carry the control circuits, make these units truly universal! 
in character. Multiple terminal connectors allow each 
unit to be plugged into the machine cycle control as a 
unit. Twenty-four conductors are involved. 

Either a-c or d-c motors can be supplied for the 
power feed units. For the feed part of the cycle either 
type of motor will give the same range of % to 13 in. 
per min feed, the only difference being that a smalle: 
number of change gear sets are needed with the d-c 
drive. With the latter, the top speed of the motor 
creates the traverse speed, and the feed rate is con 
trolled electronically at the lower speed. For either 
drive, the rapid traverse rate, forward or back, is 100 
in. per min. For each head, the usual cycle consists 
of rapid traverse forward, drop down to predeter- 
mined feed rate, dwell at end of stroke (optional) and 
rapid return. Shift from forward to reverse is obtained 
by reversing motor contactors on the main panel. Shift 
from rapid traverse to feed rate is accomplished through 
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Cl’ SILICONE* BUSHINGS.. 









add to reliability of @@) CAPACITORS 


Here is a new development of im- 
portance to all users of specialty ca- 
pacitors. It is General Electric’s new 
silicone bushing—available only on G-E 
capacitors. 

This new bushing gives greater de- 
pendability and longer life for capacitors. 
Being elastic, it is self-sealing—perma- 
nent, for all practical purposes, in both 
physical and dielectric properties. In- 
serted through the openings in the top 
of the capacitor casing, it seals by com- 
pression—without adhesives or gaskets. 
It retains its elasticity over a wide range 
of temperatures and will not shrink, 
pull away, or loosen during the life of 
the capacitor. 

This bushing has other advantages— 
all of which add to the reliability of 


GENERAL | 
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G-E capacitors. The single piece con- 
struction provides permanently high 
dielectric strength and insulation re- 
sistance. It is highly resistant to oils, 
alkalies, and acids; it will not support 
fungus growth. 

Silicone bushings will be used on all 
General Electric Pyranol* capacitors 
having solder-lug terminals. This new 
G-E first is one more reason for select- 
ing General Electric capacitors. Others, 
all adding to dependability and long 
life, include the positive sealing of cas- 
ings by double rolling or roll-crimping 
and soldering, the use of highest 
grade materials and superior processing 
methods, with strict quality control. 
Apparatus Dept., General Electric Com- 


pany, Schenectady 5, N. Y. 
*Reg. U.S. Pat. Off. 


ELECTRIC 


407-142 





This bushing represents one 

of the newest uses for the 

recently developed G-E fam- 
ily of chemicals called silicones. 
Permanently elastic, formed to close 
tolerances, it seals itself by com- 
pression to the capacitor casing. 
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Gives details on Acme’s New Plastic Mold Polishing Service. 
Produces mirror-finished mold surfaces. Results in more perfectly 
finished plastic parts. Service is fast, economical. Saves you 
time, trouble and money. Write . 


ACME SCIENTIFIC COMPANY 


1447 West Randolph Street @ Chicago 7, Illinois 
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magnetic clutches and differential gearing. The clutches 
are similar to those previously described and are paired 
with magnetic brakes as shown in the wiring diagram 
for the Mona-Matic lathe (Fig.9). The point at which 
the feed clutch is engaged (and the rapid traverse clutch 
disengaged and braked), and the point at which dwell 
and/or reversal takes place at the limit of tool infeed 
and withdrawal are determined by the micrometer set 
ting of three precision limit switches located in the 
top of each feed unit, Fig. 12. They are in a direct 
one-to-one relation to the motion of the tool slide. One 
dial controls the distance of traverse away from the 
work ; a second, the distance of travel toward the work 
before continuing at a predetermined feed rate, and the 
third stops the feeding portion of the cycle. The amount 
of dwell at the depth of cut is controlled by a syn 
chronous motor type timer in the master control panel. 

These dwell timers, for a two-unit machine, can be 
seen in the lower portion of the auxiliary control panel. 
Fig. 13. Dwell can be as great as 25 sec, to clean up at 
the end of a facing or necking operation. The top two 
micrometer-set timers and their associated relays are 
used to delay the starting of the cycle of each tool slide, 
so that tools may lap during different time periods. 
These timers assure that tools will not interfere with 
one another—that one is out of the way before another 
enters the same cutting region. This timing obviousl) 
in no way affects the precision settings of the sizing 
portion of the cycle. 


PANEL CONFORMS TO STANDARDS 


In a separate housing are contained all the other main 
controls, including the line disconnect switch, magnetic 
starter for the spindle motor and braking relays, a 
double-plate, full-wave electronic rectifier tube for the 
magnetic clutches and brakes, and the forward and 
reverse relays for the feed unit motors. All com 
ponents are mounted on a solid bakelite panel and are 
so wired to each other and to terminal strips that every 
wire can be readily traced by a numerical system or 
rung out electrically as an additional check. Construc 
tion of the panel is in accordance with NEMA standards 
as well as the new electrical standards of the National 
Machine Tool Builders Association, including the auto 
motive exceptions. The same remarks apply to the 
panel for the Mona-matic lathe. 

Main control switches are located on the headstock 
pedestal. Included in this panel are six control switches 
and a signal light. They include a master control 
switch which provides power to the main drive as well 
as to the drive motors and the magnetic clutches of 
each feed unit. A separate switch starts the feed motor 
of each unit, with auxiliary switches to eliminate any 
one of them from the automatic cycle, as during setup. 
The coolant pump is separately controlled through 
another selector switch. In addition, there is a column 
mounted push button station that provides spindle 
jogging, start cycle, an off-on stop cycle selector switch, 
and a reverse button, which will stop any unit in mid- 
cycle and return it to its starting point. 

A somewhat different approach has been used on the 
electrical phases of the Speedi-matic high production, 
hand-operated screw machine. Here power feeds are 
tied in mechanically with the headstock drive, and elec- 
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TIME DELAY ON OVERLOADS 
The magnet coil surrounds a hermetic- 


controlling its speed: As the plunger 
rises to the top of the cylinder, the 
magnetic flux increases to its maximum. 
At this point the armature is attracted 








HEINEMANN 
MAGNETIC 


CIRCUIT BREAKERS 


They employ an overload trip unit that is FULLY ELECTRO- 
MAGNETIC and have definite and instantaneous trip points in- 
dependent of their time delay characteristics. The current carry- 
ing capacity as well as the minimum and instantaneous trip 
points are not affected by ambient temperatures. A true inverse 
time delay in the hermetically sealed unit allows the passage 
of inrush current. However, continued overload opens the 
breaker in time inverse to the ratio of the current. 


HEINEMANN ELECTRIC COMPANY 


Established 1888 


99 PLUM STREET TRENTON. N. J. 
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The armature, on engaging the lower 
leg of the lock (a) rotates it so that the 
tooth of the catch (b) passes through the 
cut portion of the lock (c) and opens the 
contacts. Of all known latches this one 


only on short circuit or overload condi- 
tions even if the handle is purposely 
held in the “on” position. 





HIGH SPEED BLOWOUT 


The stationary contact is coiled around 
an insulated iron core connecting steel 
plates to form a U-shaped magnet. On 
overloads and short circuits, the current 
flowing through the contact creates mag- 
netic lines which force the arc into the 
arcing chamber and blow it out. As the 
value of the current to be interrupted 
increases, the quenching effect becomes 
greater due to intensified magnetic field. 
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ROOMY WIRING 
COMPARTMENT 
Connections and 
splicing easily 

made 


KNOCK-OUTS 

for conduit or 

armored cab'e 
entrance 


If you are considering the 
electrical system for a new 
plant—or the re-wiring of 
an existing building—study 
the advantages of the present practice of simplifying 
electrical distribution. 

The high quality, uniformity of characteristics and 
long-life performance of Jefferson Electric Power 
Circuit Transformers have been a factor in the great 
increase in the use of present-day single service high- 
voltage plant distribution systems. 

These Transformers provide the 115 or 230-volt serv- 
ice wherever desired but only the higher voltage, lower- 
cost circuit need be installed throughout the plant. 

No details are forgotten in the design or construction. 
Convenient knock-outs, easily accessible roomy wiring 
compartment, and sturdy mounting brackets save instal- 
lation time. Air-cooled they require no special vaults or 
enclosures. 

Write for Bulletin 461-PCT. JEFFERSON ELECTRIC 
COMPANY, Bellwood, (Chicago Suburb) Illinois. In 
Canada: Canadian Jefferson Electric Co., Ltd., 384 Pape 
Ave., Toronto, Ont. 

Listed and Approved by Underwriters’ Laboratories, Inc. 


ELECTRIC 
POWER CIRCUIT—Dry Type 55° C 
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tronic speed control is employed to provide up to ten 
preselected speeds for the spindle. Two ranges of 
speeds are available, both forward and reverse, up to 
5000 rpm or over in a stepless range. The high speed 
range is obtained by means of a multiple V-belt drive 
from a variable-speed d-c motor directly to the end of 
the spindle. An electronic exciter is employed in con- 
junction with the motor-generator set so that through 
reduced armature voltage and weakened field, the main 


drive motor operates over a 100:1 range. For heavier 


turning at low speed a 6:1 speed reducer is attached to 
the main drive motor. A dynamic brake brings the 
spindle to a stop in 2 to 3 sec from the highest speed. 

For each speed station on the panel, there is a for- 
ward and reverse toggle switch and small potentiometer 
knob. Successive preset spindle speeds are obtained 
through a small control box on the right of the lathe 
bed. Each time the turret slide is returned manually 
to its starting position, it energizes the next circuit 
of the electronic speed control panel by depressing a 
finger on the top of the control box. This finger may 
also be manually operated. There is also a palm button 
at the side to reset the control panel back to the starting 


point. A glowing light on the panel tells the operator 


which speed setting will next become operative. 

Power for the turret feed is taken off the end of the 
spindle by a flat web belt to a pulley driving the gearing 
in the feed box. The 3 hp a-c motor driving the genera- 
tor is started by a magnetic switch with start and stop 
push button station in the headstock leg. 

Thus it can be seen that all the solutions of Monarch’s 
drive problems are electrical. Further developments 
along these lines may be expected. 





@ @ One might mistake this for a train dispatcher’s desk 
or a telephone switchboard, but it is actually a test set 
for measuring the characteristics of vacuum tubes. It 
is built as a standard product by Sylvania Electric Prod- 
ucts, Inc., New York 18, for the measurement of mutual 
conductance, plate resistance, amplification factor, and 
all static characteristics of tubes. Operating from a 1500- 
watt, 220-volt, 3-ph, 60-cycle a-c source, the unit will 
provide 0-600 volts, 100 ma for plate and screen grid; 
0-300 volts, 100 ma for auxiliary and heater cathode; 
0-300 volts, 400 ma for emission; and 0-100 volts, 2 ma 
for bias. Filament supplies include 0-128 volts a-c, 100 
volt-amperes; 8 volts d-c, 5 amp; 35 volts d-c, 2 amp; and 
128 volts d-c, 1 amp. 
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WIRE AND CABLE INSULATION MADE FROM 


for manufacturing, domestic, industrial, and utilities wiring 
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Excellent electrical properties 


Thin coating of insulation 
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More conductors in a given space 


Resistance to ozone, wear, sunlight, 
‘ water, chemicals, and most other 
normally destructive factors 


14 colors including NEMA standards 





| Ease of handling 


» Easy stripping . ie 
Ct Be sure to specify wire or cable insulated with 
; Light weight GEON in order to get a// these advantages. Or, 


for information regarding special applications 
oer Please write Department I-5, B. F. Goodrich 
Chemical Company, Rose Building, Cleveland 


15, Ohio. In Canada: Kitchener, Ontario. 


~ 


& F G & Cc = ] Cc A DIVISION OF 
.- F. Goodrich Chemical Company .... (2.2.2... 


GEON polyviny! materials « HYCAR American rubber «+ KRISTON thermosetting resins * GOOD-RITE brand chemicals 
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“Controlled Flexibility” is another new 
advantage of Flexo Wire and Cable. This con- 
sistent flexibility means longer life and better 
performance, plus serving many new, versatile 
tasks. Your exact requirements for flexible, 
uninsulated wire and cable can be met by writ- 
ing Flexo today, and asking for catalog +58. 


FLEXO WIRE COMPANY 


70 WEST FIRST ST. — OSWEGO, NEW YORK 





FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and TYPE for every need! 


EASY “ 
To (Com: TOOLS 


APPLY REQUIRED 





KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and Connectors 
THIRD AND VINE STS. 
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Accuracy Factors in Thermocouple 


Extension Lead Wires 
(Continued from page 91) 





is only one factor of relative importance to be consid- 
ered, and that is the effect of external resistance upon 
the indicating instrument. Where the calibrated gal- 
vanometer (millivoltmeter) type of instrument is used, 
the resistance of the external leads should be as low as 
practicable, especially where multiple measurements 
are made from thermocouples located at greatly vary- 
ing distances from the instrument. Usually No. 14 B&S 
gage wire is used. Where the galvanometer-actuated 
potentiometer type of instrument is used, somewhat 
smaller wire can generally be used since the degree of 
accuracy is not dependent upon the external resistance 
in the circuit. Asa rule, No. 16 B&S gage wire is used. 
With some instruments, however, external resistance 
has negligible effect upon operative characteristics and 
extension leads as small as or smaller than No. 20 B&S 
gage can be used. 

For the majority of installations, solid conductor wire 
is used; however, where the thermocouple is moved 
from one application to another, necessitating flexible 
extension lead-wires, the stranded type of conductor 
must be used in order to avoid frequent breakage. 

The insulation surrounding the extension lead-wire 
conductors must act not only as a dielectric (have high 
electrical resistance) between the two conductors and 
between the two conductors and ground, but must act 
as a protective covering to exclude the entrance or ab- 
sorption of any deleterious materials which would give 
an unfavorable electrical reaction. 

Primarily, the insulation must be a good dielectric. It 
is of the utmost importance that the dielectric strength 
(insulating qualities) remain effective throughout any 
conditions of temperature, humidity, corrosive at- 
mosphere, etc., to which the lead-wires may be subjected. 
For this reason, various kinds of material are used for 
insulation, the choice of which is determined by the con- 
ditions prevalent at the point of use. 

Examination of a piece of lead-wire shows that there 
are two, or sometimes three layers of insulation. The 
insulation directly around the conductors is a protective 
covering with a high dielectric strength and provides 
the primary electrical insulation. The outer insulation 
binds the two conductors into cable form and furnishes 
electrical isolation from the conduit or ground and me- 
chanical and chemical protection. Both the inner and 
the outer insulations should be of a material which is 
resistant to both physical and chemical deterioration so 
that the dielectric properties of the lead-wire remain 
effective. This is especially important in installations 
where it is difficult to replace the lead-wire if trouble 
should develop. 

The following list shows the types of insulation avail- 
able, together with the general conditions under which 
they should be used: 

Polyvinyl themoplastic—General purpose insulation 
for use in temperature conditions under 140 F. This 
insulation is greatly resistant to deterioration and 
moisture, 

Felted, wax-impregnated asbestos—High tempera- 
ture, flame- and moisture-resistant insulation. Used 
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DETROIT: Phone Madison 2146 


Seven-League Boots put us on your doorstep! 


We take miles in stride when it comes to delivering 
the best in molded plastics on time, at competitive 
prices, no matter where you are. Our “seven-league 
boots” have been traveling East, West, North and 
South for over a quarter century, carrying the 
answers to any plastics molding problem. 

And most of our first customers are still with us 
... we're glad to say. They know it’s mighty hard 
to beat the General Industries combination of 
“delivery as promised” and production exactly 
as specified. 

We'll solve your plastics molding problem, too, 
in an equally satisfactory manner. You can rely 


on us with complete confidence for jobs requiring 


BUFFALO: Phone Grant 8567 
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the utmost delicacy in tolerances and eye-appeal- 
ing finish. Or, if your needs are less exacting, you'll 
get precisely the same close attention to every 
detail. Just call for the General Industries man. 
With his “seven-league boots” he'll be on your 


doorstep in a “jiffy”. 


THE GENERAL 


INDUSTRIES co. 


MOLDED a EDA PIONEERS 


MARION, IND.: Phone 2566-W 








CAMDEN: Phone 2215 


RHEOSTAT 


Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 


Universally used for many years by nationally 


known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 


This rheostat is also available in a knee control 


model. Extension cords with plugs and connec- 
tors are made to customer’s specifications. 


Investigate today the possibility of incorporat- 


ing into your plans this quality low price rheostat. 
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RACINE, WISCONSIN 


RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 


GENERATORS, TOOLS AND APPLIANCES 
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The pocket-sized Hallowell “Socket 
Wrench” Kits contain interchangeable 
6 and 12 pt. hex sockets to fit most all 
hex nuts and bolts from #4 up to 2” 
in their hollow handles. And they have 
a locking swivel bit-chuck for increased 
leverage. 

These Kits are an unusual combination 
of high-grade alloy steel and plastic; the 
hollow plastic handles are light-weight, 
shock-proof, warm to touch; the steel 
tools accurate and clean cut. These com- 
pact, rugged plastic-steel Kits come in 
2 sizes: #75, small; #100, large. 

An ideal gift or prize. 


Available at Dealers throughout the coun- 
try, or write us direct. 


Kits: Pats. Pend. 
Over 44 Years in Business 


STANDARD PRESSED STEEL CO. 


BOSTON - 
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generally where the temperature ranges from 140 F 
to 400 F. The asbestos, impregnated with a flame- and 
moisture-proof wax, forms an insulation suitable for 
installations wherein flames, steam, and high tempera- 
tures are encountered. It also has considerable resist- 
ance to moisture. 

Rubber—Flexible, moisture-resistant insulation. Gen- 
erally used where flexibility is the paramount factor, 
such as for portable use, and where the temperature does 
not exceed 110 F. 





Magnetic Measurements 


on Completed Apparatus 
(Continued from page 93) 





netizing coil wound on a steel core. Attached to this 
core with body bound bolts, are cheek plates which 
support wear strips. In service, these wear strips make 
contact with other metal which completes the mag- 
netic circuit. 

To conduct tests on one of these brakes, one of the 
bolts holding the cheek plates was removed. This 
permitted the potentiometer to be inserted through the 
bolt hole so a closed loop could be formed to measure 
total ampere-turns. With normal current through the 
magnetizing coil, the product of amperes and turns 
gave calculated normal ampere-turns. Ampere-turns 
measured with the potentiometer agreed with the calcu 
lated value within one per cent. 

The next step in the test was to measure the ampere 
turn drop over each section of the magnetic circuit. 
This was accomplished by accurately locating points on 
each section for the location of the potentiometer ends 
Then, stepping from point to point, measurements were 
made between points “a” and “b”, “b” and “c”, “c” 
and “d”, and so on, until the complete magnetic circuit 
was measured. A total of eleven readings were taken 
and the sum of these readings was within two per cent 
of the calculated total ampere-turns. These readings 
provided a measurement of joint reluctance and ampere- 
turn drop in each section. With this information the 
brake could be redesigned and the effectiveness of 
the new design could be checked. 

A magnetic potentiometer and fluxmeter have been 
used for numerous tests and found to provide a simple 
means of making measurements which would be diffi- 
cult with other equipment. Tests can be made without 
cutting samples or the destruction of finished parts, 
and are possible under operating conditions. Measure- 
ments will indicate faulty design or material, poor 
mechanical fit, misapplication of material, etc. New 
applications will no doubt become evident as wider use 
is made of the equipment. 


THEORY OF THE INSTRUMENT 

For purpose of a theoretical discussion of the Chattock poten- 
tiometer, assume that: 

1. The number of turns per inch in length N is constant over 
the length of the potentiometer, and it remains thus for any 
configuration of the center line of the potentiometer. 

2. The cross-sectional area A in square inches of the poten- 
tiometer is constant over the length of the potentiometer and 
it remains thus for any configuration of the center line of 
the potentiometer. 

These assumptions can be made because of the method of 
calibration. 

The potentiometer is placed in a position as shown in Fig. 
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I, adjusting itself to its greatly expanded postwar volume 
Formica has arranged and installed an entirely new department 
for the production of tubing, much more spacious, with modern 
high production machinery arranged for the most efficient straight 
line output. 


That means beginning now we can take care very promptly of 
your tubing orders, no matter how large. You can also be sure 
of uniformity and high quality. 


Electrical characteristics of Formica tubing have been much im- 
proved by recent developments in resinoids and by production 
techniques that have been affected by knowledge gained by the 
many special problems the Formica engineering department was 


. MADE M < PAT. orf 
i G.u.S. PA" 
called upon to solve during the war. ARK REG.U 


THE FORMICA INSULATION CO., 4638 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 


MAY 1947 171 










MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT... 










That’s our FUNCTION! 


There’s not a great problem involved 
to meet specific requirements “on de- 
livery” . . . any wire can be manufac- 
tured “to pass.” But it’s another mat- 
ter to meet these same requirements 
year after year under the severe strains and loads 
in service. 





Hudson Wire engineers are not just wire special- 
ists—They are field strategists . . . anticipating 
causes of wire failures, insulation wearing, over- 
loads, etc. They do more than recommend a wire, 
more than fill your specifications. The service life 
of your product will not be impaired because of 
an inferior wire or insulation—if it’s a Hudson 
Wire product. That’s what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Cotton Covered 
Celanese Covered 
Glass Fibre Covered 
Twisted Multiples 

Parallel Multiples 
Litzendraht 


Enameled Copper 
Enameled Iron 
Enameled Alloy 


Enameled Aluminum 
Silk Covered 





li (4) §4/ 0) 
CONNECTICUT 
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5, where it extends from point “a” to point “b.” Let B rep- 
resent the flux density (lines per sq in.) normal to a plane 
perpendicular to the center line of the potentiometer, at any 
point along the length of the potentiometer. This flux density 
is assumed to be constant over the area A of the potentiometer. 
Then the flux linkages dy for an elemental length dl of the 
potentiometer are: 
(1) dy = turns x flux 
the turns being those for an incremental length NdL and the 
flux being the total flux BA linking the turns in the incremental 
length being considered. So, from definition, 

dy = NdL x BA 
in which B is a function of L where this function depends on 
the location, and magnetic potential difference of points “a” 
and “b”, and the geometry of the field in the region considered 
The total flux linkages of the potentiometer are: 


L 
(2) Y= BANdL 
0 
noting that, 
(3) B = nH 
where » = permeability 
and H == component of magnetizing force in the direction 


of dL at any point. 
Substituting (3) in (2), we have 


L 
(4) v= f uH ANdl 


which may be written 


L 
(5) Y= nan f Hdl 


because w is a constant in air 
Because of the definition of B as set up in the beginning, the 


frat is a line integral and it is known that this integra! 


is independent of the path taken between points “a” and “b’, 
and dependent only on the difference in magnetic potential o/ 
points “a” and “b”. This indicates that the flux linkages will 
be the same for the potentiometer, no matter what configuration 
its center line takes, providing that no current is linked for 
all configurations considered, or that the same current is linked 
by the potentiometer for all configurations of the potentiometer 
considered. 


Also, [Haz represents the magnetomotive force between 


the two points “a” and “b”. This means that the flux linkages 
are proportional to the magnetomotive force between the two 
points “a” and “b”. 

Therefore, if the potentiometer is placed with its ends on 
points “a” and “b”, which are at a different magnetic potential, 
and the ends are then moved to a point or points of the same 
magnetic potential, the deflection of the indicating fluxmeter 
will be proportional to the magnetomotive force between the 
first two points, and the deflection will be independent of the 
configuration of the center line of the potentiometer. 
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Spooner, “Properties and Testing of Magnetic Materials,” chap. 
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ASRE Meeting in Los Angeles 
The American Society of Refrigerating Engineers will hold 
its 34th spring meeting in Los Angeles from June 9 to 11 
This will be the first time in 30 years that a national meeting 
of the society will be held on the West Coast. Three-day pro- 
gram will feature technical sessions which will include papers 
on various aspects of food-freezing equipments and methods. 
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Illustration shows Model 58 KLOZURE which 
is produced in a range of sizes for 3” to 10” 
shafts. Model 63 KLOZURES, employing the 
same engineering principles but differing 
in details of design, are made in a range of 
sizes from 4” to and including 3” shafts, 


MODELS 53 and 63 
GARLOCK KLOZURE OIL SEALS 


Extreme sensitivity and flexi- 
bility of these new Models 53 and 
63 KLOZUREs reduce friction to a 
minimum and provide an efficient 
seal even on shafts having con- 
siderable “‘whip’’ or lateral move- 
ment. They give superior perfor- 
mance on high or low shaft speeds. 
For use under various operating 
conditions and on many different 
kinds of equipment. 


Write for this new catalog! 


THE GARLOCK PACKING COMPANY 
PALMYRA, N. Y. 


In Canada: The Garlock Packing Company 
of Canada Limited, Montreal, Que. 







60th Anniversary 1887—1947 














Design Features of 
Eddy-Current Variable-Speed Slip Couplings 
(Continued from page 90) 





selective energizing of either coupling. Sometimes 
two prime movers rotating in opposite directions and 
two clutches are employed. 

Definite output speeds can be chosen and speed 
changes can be stepless, if desired. The conventional 
speed-setting potentiometer uses a wire-wound unit of 
650 steps which, for all practical purposes, is stepless. 

Should the prime mover have torsional vibrations, 
as is characteristic of reciprocating engines, an eddy- 
current coupling will cushion these pulsations so that 
they are unnoticeable. 

To better exemplify the various applications where 
the eddy-current clutch has been applied, several illus- 
trations and accompanying descriptions are shown. 

Fig. 6 shows a variable-speed a-c motor called the 
Adjusto-Speed motor, and an eddy-current absorption 
dynamometer used for testing universal joints. The 
water cooled dynamometer is a loading device and has 
a cradled stator connected through a torque arm to a 
dial scale to register the torque applied. The motor is 
speed-controlled and the dynamometer is only current 
controlled by means of an autotransformer control. Both 
dynamometer and coupling operate on the same prin- 
ciple. The dynamometer contains no electrical parts, it 
being cast of mild steel, with poles resembling a heavy- 
pitch gear. The magnetic field spots revolve along 
with and emanate from the rotor teeth. Eddy currents 
are generated in the stator and the absorbed energy is 
removed by water-cooling. 

Fig. 7 shows an excitation unit for a 600-hp coupling ; 
its capacity is 1250 watts of d-c excitation. It is typical 
of wall-mounted cabinets in this hp-rating group. The 
unit in Fig. 7 is used on a steam-station, induced-draft, 
fan coupling-drive. The principal rectifier transformer 
is mounted on the bottom plate of the cabinet and the 
grid-controlled thyratrons are mounted on the tube shelf 
at the top of the cabinet. The control chassis contain- 
ing the grid-controlling electronic components is located 
just above the middle. Mounted on the lower half of 
the panel are interlocking safety-feature and stop-start 
contactors. Note that the interior is finished in an 
off-white which enhances its appearance and gives a 
contrast between the background and the equipment, 
thereby making it easier to trace circuits for maintenance 
purposes. 

A large eddy-current coupling is illustrated in Fig. 
8. It is used for model-aircraft testing in a West 
Coast wind tunnel. This slip-coupling is rated at 18,000 
hp at 480 rpm. Its load is a multiblade fan for driving 
air through the tunnel. Excitation is obtained from a 
20-kw supply using grid-controlled gas thyratrons, 
provision having been made for controlling the speed 
to within 0.1 of 1 per cent. That is, the speed must be 
held within this limit during operation. The motive 
power is a synchronous motor which can remain idling 
on the line for power-factor correction when the coup- 
ling excitation is removed. Also, the circuit can be 
arranged to interrupt the 20-kw coupling field previous 
to “dumping” the alternator off the line, thus lessening 


ELECTRICAL MANUFACTURING 





i 
2 











OW AVAILABLE- 


4-Pole Shaded Pole Motor 
120 v. A. €.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


HIGHEST QUALITY 


We are specializing on this popular size, shaded pole motor. 
‘| You will be interested in our price and delivery schedule. Tell 
* us your requirements. Write, wire or phone for sample. Memo- 
randum invoice. 
THE LOYD SCRUGGS COMPANY 
1022-32 No. Sixth St. + + «+ «+ St. Louis 1, Missouri 
} Telephone CHestnut 2668 
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The HEYCO insulating strain relief bushing locks 
the cord set to the appliance and prevents wire 
failures and short circuits. HEYCO is designed to 
absorb cord pull, push and torque. It eliminates 
strain on terminals. 


Improve the appearance of your product. Increase 
the life of your appliance. Build customer goodwill, 
today. Send cord size and type, wire hole diameter 
and thickness of housing for test samples. 


HEYMAN MANUFACTURING 
COMPANY 
500 Michigan Avenue Kenilworth, N. J- 
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the load on the breakers. The armature drum, which 
is the lighter of the two parts of the coupling, is the 
driving member. Its low WR? imposes only a relatively 
light load on the starting motor. An eddy-current 
brake, located in the section at the reduced diameter, 
serves as a stopping brake. The overall length of the 
machine is 10 ft and it is 7 ft in height. It is water- 
cooled through automatic proportioning valves located 
on top. 


DESIGNED-IN CLUTCH 


Fig. 9 pictures a punch-press application. Character- 
istic features are such as to lend themselves to over- 
coming the greatest disadvantages of the conventional 
types of press drive. Maintenance on mechanical 
equipment had been high because of high torsional 
stresses imposed on the press parts and friction-clutch 
wear. Clutch wear is usually the determining factor in 
establishing maximum output speed of a press. Use of 
the eddy-current drive results in higher output speeds 
because of reduced shock on starting, and less noise, 
especially on small machines where cycling is rapid and 
the number of machines within a small area is large. 
This is more of a psychological advantage, as the oper- 
ator becomes less fatigued when operating a smoothly 
running machine. An eddy-current brake, which con- 
tains no frictional members, stops the press. Such 
couplings and brakes do not require adjustment, and 
maintenance is extremely low, requiring only periodic 
lubrication. Fig 11 is a cross-sectional view of the 
clutch and brake of Fig. 9. The clutch is formed by 
members BC and R and the brake is formed by members 
BF and R. Note that the armature member R is com- 
mon to both the clutch and brake. Coils C are used to 
energize the clutch and coils CB are used to energize the 
brake. Slip rings SR are required to energize the 
moving coils C. Often an existing flywheel can be 
adapted to use with an eddy-current unit. Fig. 11 
shows flywheel FIV with a pilot or flange to adapt 
the flywheel member to the clutch. The two are, how- 
ever, bolted together. Member BF is stationary and 
is shown in Fig. 9 bolted to a stationary plate. The 
excitation unit for the clutch and brake, as well as the 
control contactors for the clutch and brake, are con- 
tained in the sheet-metal enclosure on the exposed side 
of the press, thus making it portable. The peak demand 
on the power line is reduced, since the flywheel sup- 
plies the impact energy necessary to bring the press 
quickly up to speed and to carry through on the 
punching operation. The driving motor then festores 
the expended energy to the flywheel during the interval 
when no power is being demanded from it. The fly- 
wheel and the motor are proportioned so that the fly- 
wheel never slows sufficiently to draw more than full 
average motor current. Such a drive also takes care 
of the demands of continuous operation ; then the eddy- 
current brake is not used unless it is desired to stop. 

The unit is very adaptable to inching, as the clutch 
current can be reduced to lower the available torque 
of the clutch so that the equipment cannot be damaged 
because of misalignment of the dies. A variable-speed 
feature is added, if desired; however, the general ten- 
dency is to get full speed at all times for maximum pro- 
duction. However, a variable-speed feature can be 
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= FOR EVERY MACHINE TOOL 
WIRING REQUIREMENT... 





ome Synthinol 


Whether for heavy power leads, relay connections, 
or control wiring, the proper size and type of conduc- 
tor is available in Rome Synthinol. Its thermoplastic 
insulation has high resistance to flame or moisture, 
and is unaffected by oils, acids or cutting solutions. 
Take advantage of this better wire for permanency 
of installation and freedom from electrical failure. 
Rome Synthinol Machine Tool Wire has printed on 
its surface the name “ROME CABLE” ...with size, 
type, voltage, and the words ‘‘“MACHINE TOOL 


* Trademark Registered 
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WIRE.” All wire so marked is Underwriters’ approved 
for 80° C operation when exposed to air and 60° C 
operation when exposed to oil. 

Insist upon wire so printed. It is your assurance 
that . . . first, you have Rome Synthinol quality and 

. . second, that the wire is approved for the high 
operating temperature generally encountered. 

Write for Circular No. 101 describing Rome 
Synthinol Thermoplastic Insulated Wires and 
Cables. It’s yours for the asking. 









QUICK DELIVERY 


RELAYS 


TIME DELAYS AND 
QUICK ACTING 
Hermetically sealed 
Oxygen-free contacts 
High pressure of inert 


gas cools and quenches 
the arc. 














Time delays up to 
40 seconds in all 
combinations of 
action. 





For Rectifier pro- 
tection in Broad- 
casting circuits. Delayed action in Motor Circuits, etc. 
Rugged Steel Construction 
It’s got what it takes! 


Send now for New Catalog of Mercury Re- 
lays and complete line of Mercury Switches 


DURAKOOL, INC. 


1010 N. MAIN ST. 


LSB CaN ime VAN VN 
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MOTOR BRUSHES 


to top notch motor performance. OHIO motor and 
generator brushes didn’t come by their sound repu- 
tation overnight. They are the product of 30 years 
of engineering and manufacturing “know-how.” For 
the correct fullfilment of your motor brush require- 
ments: — CALL OHIO! 


“BUY YOUR MOTOR BRUSHES from a SINGLE SOURCE” 


THE OHIO CARBON COMPANY 


12508 BEREA ROAD . CLEVELAND 11, OHIO 
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had for change of die types and material. 

Fig. 12 is a universal driving dynamometer, supply- 
ing the need for a variable-speed a-c motoring and ab- 
sorbing dynamometer as an integral unit. The eddy- 
current devices are similar to those in Fig. 11, in the 
sense that there is a common armature or inductor 
drum. The brake and coupling sections are reversed 
physically in the sense that the brake is the outside 
field member, shown in Fig. 12 as the absorbing dyna- 
mometer portion. The common armature is connected 
to the output shaft. The inside field member is mounted 
on the a-c motor and is never energized simultaneously 
with the absorbing field. An a-c motor through the 
aid of the eddy-current coupling gives a variable-speed 
drive, the driving torque being registered on the scale. 
Units of this type are especially useful for engine test- 
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FIG. 13—End view of a water-cooled, eddy-current 
draw-works brake for an oil-well rig.. Magnetizing 
coils are in the stator assembly. 


ing to obtain friction and lubrication data in conjunction 
with power curves. This design permits instantaneous 
switch from absorbing to motoring at constant speed, 
by means of a manual pistol grip switch. Scale readings 
are practically instantaneous, permitting fractional- 
horsepower readings at selected speeds and operating 
temperatures. By employing the standard electronic 
speed governing control, the dynamometer can be held 
within a close margin of speed with load changes, as 
would be the case when switching from absorbing to 
motoring, or vice-versa. Incidentally, the driving unit 
is also used for cranking service. 

Although the eddy-current unit is water-cooled, the 
water sprayed on the armature drum produces a drag 
so insignificant as to be negligible in interpreting data. 

An outgrowth of experience gained in making large 
aircraft-engine dynamometers is an eddy-current brake 
for oil-well drill rigs, call a “drawworks brake.” Fig. 
13 shows an end view of such an application. Its 
primary advantages are low flywheel effect and maxi- 
mum brake effect at very low speed. It is water-cooled 
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ASK THE DESIGNER! He 
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to heat, corrosion, flan 
Woven of soft, flexi 
Tubing is inherent] 

TURBO varnish 


it becomes an ideal 


cations. Below are listed 


insulating materials extens1' 


e An all purpose insulation for any but the higher dielectric ranges, Varnish impregnated cotton 
Saturated 5 ving see ee yarns. Flexible, strong, resistant to acids and oils. Good moisture and flame resistance, Di- 
electric breakdown—1200 V., per ASTM test. 


e Number 18 and finer stranded and solid conductor with a seamless extruded plastic insulation. 
Plastic Insulated Wire . — Surpassing dielectric properties. Resistant to oils, organic solvents, acids, alkalies and oxida- 


tion. Minimum shrinkage and burning effects in soldering and potting. 


e ‘ . A superior braided cotton insulation featuring saturation impregnation of flexibie varnishes. 
Varnished Tubing. s6e66 — Strong, flexible, non-peeling, non-cracking, moisture, oil, acid and flame resistant. Dielectric 
breakdown ASTM test—Magneto grade—7000 V., Radio grade—4000 V. 


e All forms—plate, block segments, films. Rigid control in all stages—grading selection, fabrica- 
Mica & Mica Products. ‘ ven tion and testing insures uniformity and quality in finished products. Meets all tests involving 


physical and electrical stability. Specific problem-collaboration is Invited. 


ILLIAM BRAND & COMPANY 
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WORKING COSTS? 


BC -Tt eet o Midi eed 
presses. Punch, blank- 
holder, die cushion are all 
hydraulically controlled. 
H-P-M presses are versa- 
tile—ideally suited for 
both single and double- 
action dies. Blankholder 
pressures are independ- 
ently adjustable at four 
corners. Many other exclu- 
sive features contribute to 
over-all economy. Havean 
H-P-M engineer 

call, or write for 
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METAL WORKING PRESSES 


THE HYDRAULIC PRESS MFG. COMPANY - Mount Gilead, Ohio, U.S. A. 
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trom a low-pressure system, since it is unnecessary to 
maintain pressure within the brake. Low inductive 
values of the field permit comparatively rapid current 
changes, a necessary characteristic in following the 
load requirements. The field coils are located in the 
stator (no slip rings or brushes) and they are perma- 
nently sealed against moisture from the cooling water 
which flows through the machine. The speeds of the 
eddy-current brake are sufficiently low at full torque to 
permit setting of slips without use of the friction brake. 

Another interesting brake application is found in the 
automotive field, in particular, as “energy dissipators” 
on large trailer trucks. 





Generator Output Matches Engine 
Capacity in Driving Tank 
(Continued from page 116) 





and are controlled independently. Each is provided with 
an amplidyne exciter similar in all principal respects to 
that used with the main generator and, like the latter, 
equipped with three separately excited field windings. 

Each motor acts as a generator for decelerating the 
vehicle by means of regenerative braking. For this pur- 
pose a braking resistor is permanently connected in 
series with the motors but it can be short-circuited by 
an automatic contactor when the braking effect is not 
desired. In turning the vehicle, one motor may be gener- 
ating and helping to drive the other without the braking 
resistor being cut into circuit. The latter comes into 
action only when the total energy generated by generator 
and one or two motors is sufficient to raise the potential 
of the system above a designed point. 

The motor excitation and control circuits are repre- 
sented in simplified form in Fig. 8. Here are shown the 
two traction motors in series with each other, with the 
commutating poles of motors and generator, and, not 
shown, with the generator. The amplidyne exciters for 
the motors are shown with three field windings for each. 
These are lettered AH, MS and MD. These correspond 
exactly to the three windings for the amplidyne exciter 
of the main generator lettered GF, GD and AH, and 
discussed in that order. It happens that the order of the 
three fields in the case of the motors is reversed. The 
AH field has precisely the same function as in the case 
of the generator—that is, merely to furnish electrical 
inertia. The two windings, one for each motor, are 
connected in series with condenser MAH. 

Current for the two fields MS, connected in series, is 
derived from the same tachometer generator which fur- 
nishes current for field GD of the amplidyne exciter for 
the main generator. In that case its function was to 
limit generator output current in inverse relation to the 
speed of the vehicle. Current from the same source 
flows through motor amplidyne exciter fields MS where 
it has a differential effect on the net strength of the 
motor field. In other words, as the speed of the tank in- 
creases, voltage supplied from the tachometer generator 
likewise increases, causing larger current to flow through 
motor fields MS, weakening the net strength of the 
motor fields and causing the motors to draw larger cur- 
rents and to increase their speed and the speed of the 
vehicle until the current-limiting function described in 
connection with the generator excitation puts a stop to 
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VIBRATION and Impact often produce 


such far- veachin g results as: 
















DECREASED PRODUCTION ...INACCURATE OPERATION OF 
PRECISION INSTRUMENTS .. . REDUCED EFFICIENCY OF 
PRODUCT...DAMAGE TO MACHINES, BUILDINGS...EXTREME 
MENTAL AND PHYSICAL DISCOMFORT...LOSS OF SALES... 
| COSTLY LITIGATION ... AND CANCELLATION OF LEASES. 
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In problem after problem, large or small, 
the cause has been effectively and economically 


eliminated by the proper application of 


———e 


U.S. ENGINEERED RUBBER MOUNTINGS 


OUR ENGINEERING STAFF IS AVAILABLE TO HELP 
DESIGN ENGINEERS WHETHER THEY HAVE A PROBLEM IN 
THE BLUEPRINT STAGE OR IN THE FINISHED PRODUCT. 





AVAILABLE FOR ENGINEERS, an invaluable book, “Absorbing Vibration, Noise and Impact’. Please write on company 
stationery. Mechanical Goods Division, United States Rubber Company, 1230 Avenue of the Americas, New York 20, N. Y. 
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Lester-Phoenix Diecasting 
Machine Model HP314-X- 
SF. With pre-fill injection 
system 


LESTER-PHOENIX DIECASTING 
MACHINES ARE STILL PAYING OFF 


A year ago LESTER-PHOENIX announced a line of 
really mew diecasting machines. And these machines— 
conceived and designed during the war years of yesterday 
—were deliberately built to meet your needs of today 
when reconversion has ended and the cry is again for pro- 
duction . . . full 24 hour, 350 day per year PRODUCTION. 

Check LESTER’S new diecasting machine. Note the co- 
ordinated group of major improvements, all designed to 
insure top production when the chips are down—and “the 
rent is due.”” LESTER machines are made in three body 
styles and seven capacities for zinc, tin, lead, brass, bronze 
and aluminum. 


LESTER FEATURES FOR THE RECORD 


e@ One piece, cast alloy steel frame. 


@ Toggle mechanism which transfer the ENTIRE die 
locking load to the frame—which can carry it with- 
out distortion. 


e All machines suitable for lead, tin, zinc, aluminum, 
brass and bronze through the use of standard 
optional attachments. 

@ The unique ‘“pre-fill’’ 
denser, tougher castings. 

e Larger die height adjusting screw with area equi- 


valent to die area assures positive die support, platen 
deflection. 


attachment which assures 


Write Today for LESTER information and 
a copy of the new booklet, STEEL FOR DIE 
CASTING BLOCKS by L. James Erickson. 


LESTER-PHOENIX, INC. 
2635 Church Avenue © Cleveland 13, Ohio 


ESTER-PHOENTX 
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further increases of this character. This point is reached 

when the vehicle is running at about 35 mph. Up to that 
point motor fields MS are simply differential fields of 
the motor amplidyne exciters. 

Field MD of the amplidyne exciter supplying either 
one of the motors corresponds exactly to field GF in the 
case of the generator amplidyne exciter. It provides the 
principal excitation. Referring to Fig. 8, the current 
supplied to the field winding MD of the amplidyne 
exciter of each motor is derived, potentiometer fashion, 
from the voltage drop through the commutating pole 
windings cf the generator and the two motors 1m series. 
This provides a basic potential proportional to the main 
armature current flowing through the traction motors. 
Current for field winding MD flows through the rheo- 
stats CRIC and CR2C, then through the reversing 
rheostats CRIA, CRIB, CR2A and CR2B, all of which 
are connected with the controller operated by the driver. 

It will be seen that rotation of the two moving con 
tacts within the reversing rheostats (CR1A, etc.) brings 
about a gradual decrease of potential on one side and 
an increase on the other, passing through a neutral point, 
and then going beyond to a complete reversal of polarity. 
Thus, the polarity of the main field MD of the motor 
exciter is reversed and the motor is driven in the opposite 
direction. This is accomplished by control handles 
whereby the driver may adjust the tractive effort and 
its direction for each motor independently of the other. 
This accounts for the remarkable flexibility of this tank 
in the field. 


SOME DETAILS 


Many minor safeguards and detailed controls are 
necessary which have not been mentioned herein. The 
electronic valves in Fig. 8 at R3 and R4 are for the 
purpose of preventing the reversal of motor excitation 
under abnormal conditions and to limit the maximum 
motor excitation when making a quick stop from a high 
speed. The latter task is effected by tying the circuit to 
a tap from the main battery as shown which effectively 
stabilizes the potential at this point. 

The amplidyne exciters on the two motors should be 
exactly identical in their electrical characteristics. How- 
ever, this is practically impossible of attainment and it 
is necessary to provide some kind of trimming or 
balancing. If the exciters are left unbalanced the tank 
will tend to steer slightly toward the side of the weaker 
exciters. Differences in track tension may also cause 
the tank to pull to one side if uncompensated. These 
tendencies would require the driver to make repeated 
adjustment through operation of one control or the other 
to bring the course of the vehicle back into line. 

To compensate for any tendency to drive to one side 
two rheostats are provided at TRL and TRR in Fig. 8. 
These are mounted with a common shaft and trim or 
balance the torque on the-two motors. One rheostat is 
connected in each motor amplidyne exciter MD field 
and are so wired that movement of the common shaft 
weakens one field and strengthens the other. This 
adjustment can be made while running on a level, trim- 
ming just enough to cause the tank to run in a straight 
line, relieving the driver of the responsibility for keeping 
the vehicle in line. 


The T-23 tank is equipped with dual control. That is, 
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ac was when a resistor consisted only: of iron 
wire wound on a ceramic form—but that was long 
ago. Today, resistance unit specifications are so many 
and so varied that it requires the most extensive 
engineering application to solve the difficult problems 


they often embrace. 


Here Driver-Harris lends a helping hand, with 
more than 80 electrical resistance alloys, designed 
to fill the numerous requirements of the Electrical and 
Electronic Industries. Best known and most widely 
used of this populous alloy family are—Nichrome*— 
Advance*— Manganin— Lohm*—and Midohm*. 


Singly, or in combination, these alloys are used in the 


Nichrome is made only by 


Driwver-Harris 
COMPANY 


HARRISON, N. J. 


BRANCHES: Chicago @ Detroit @ Cleveland 
Los Angeles @ San Francisco @ Seattle 


The B. GREENING WIRE COMPANY, LTD. 
Hamilton, Ontario, Canada 


“BURN YOU UP?” 





majority of present-day resistance specifications— 
from precision bobbins to heavy-duty rheostats. 


Driver-Harris not only manufacturers and draws 
the most complete line of resistance alloys in the 
world—but also knows precisely how to use them. 
Therefore, when you buy a spool of D-H resistance 
wire, you also acquire the backing of 46 years of spec- 
ialized resistance-research experience—and the assis- 
tance of our engineering staff to help solve your 
resistance problems. Get better acquainted with D-H 
alloys. Write for a copy of 







our latest 71-page Resis- 


*Trode Mork Reg. U. $. Pot. Off. 









That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 
writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 
or F. H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two 
circuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches . . . Switch 
to Safety. 
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A New VULCA 


ALL PARTS REPLACEABLE 


Q Remove 
screws 


and you can replace 
Heating Element 
in a few seconds 


5 SIZES 


from \%4" dia. tip to 1” dia. tip 


STURDY LOW COST 
VERY EFFICIENT LONG LIVED 


VULCAN ELECTRIC COMPANY 
* DANVERS «+ MASS. 
Makers of a wide variety of Heating Elements for 


assembly into manufacturers’ own products and 
of Heating Specialties that use electricity 
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either the driver on the left or the assistant driver on the 
right may drive the vehicle from his own seat. Dupli- 
cate controllers are provided at these two stations. Con- 
trol is transferred from one to the other by a multi- 
contact transfer switch accessible to both drivers. Trans- 
fer can be made at any time, even when the vehicle is 
running. 

Taking advantage of the ease with which electric 
control may be located at any point desired, separate 
semi-portable controllers are provided which may be 
mounted in the turret so that the tank may be driven 
from the commander's position. The controller used 
by the assistant driver on the right is plugged in at a 
point where accessibility is also possible for similar pur- 
poses with the semi-portable controller in the turret. 
When the tank carries a commander, the assistant driver 
disconnects his controller as described, the commander’s 
controller in the turret is plugged in and transfer is made 
by the transfer switch in the usual manner. 


ADVANTAGES REVIEWED 


Now that the principal features of the electrical power 


plant of this vehicle have been briefly described, it may be 


of interest to review some of the resulting advantages. 
One outstanding feature is the impossibility of over- 
speeding or overloading the engine. There is no gear 
shifting and the tank is always ready to climb the 
steepest grade simply by stepping on the accelerator. 
In hilly country the tank may be coasted downhill at the 
maximum speed with the engine idling and immediately 
be ready to start uphill again with full engine hp. The 
electric drive adapts itself immediately to such changes 
in grade and always makes the full output available. 
There is no possibility that the tank will stop when 
ascending a grade as may happen when an attempt is 
made to shift gears part-way up a hill with a mechanical 
drive. 

Probably the most outstanding feature of the electric 
drive is that steering is accomplished without loss. Run- 
ning on a curved road a considerable portion of the 
engine hp on a mechanical-drive tank is consumed in the 
brakes due to steering. This not only reduces the per- 
formance of the tank and consumes a considerable por- 
tion of the gasoline supplied but where these brakes are 
in the front of the vehicle the heat generated may become 
very uncomfortable. With electric drive better perform- 
ance is possible. A greater cruising radius is provided 
and elimination of brake heating from the crew compart- 
ment promotes the comfort and efficiency of the per 
sonnel. Driver fatigue is reduced by the ease in manipu- 
lating the steering levers which-also allows a more com- 
fortable position for the driver. 

From the viewpoint of maintenance, there is a great 
advantage in the flexible transmission medium between 
the engine and the brakes provided by the electrical 
system. This shows up in lengthening the overhaul 
periods materially in the case of various critical mechani- 
cal components. The engine itself is subjected to less 
wear and depreciation. There is no braking by engine 
compression. Normal engine speed cannot be exceeded 
and driving shocks are not transmitted directly to the 
engine. 

By mounting the engine and generator as a single 
unit, the mounting does not have to counteract engine 
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for your “Different” Insulation Problem 


Hardly a day passes without our engineering 

































department being faced with some new elec- 
trical insulation problem. That's the reason 
for the C-D research laboratories manned by 
technicians whose job it is to find the solu- 
tion to your “‘different’’ problem. 

A glance at the photo and variety of appli- 
cations listed will give you some idea of the 
many problems solved by C-D non-metallics. 
These versatile materials were used to supply 


the exact combination of electrical and me- 





chanical properties to do their specified jobs. 
There is experienced, seasoned engineer- 
ing help available to advise you on the p< 
formance, safety and economic advantages 
of using C-D non-metallics for electrical insu- 


lation. Get in touch with Continental-Diamond 





for the help you need. 




















C-D NON-METALLIC 
PRODUCTS 


DIAMOND VULCANIZED FIBRE 
VULCOID—Resin Impregnated Vulcanized 





1. High Voltage Dilecto Cabinet Fibre. 
# Barrier DILECTO—Thermosetting Laminated Plas- 
tics. 


2. Vulcoid Insulator for Lighting 
Switch Panel 

3. Dilecto Conduit Insulation 
Fitting 

4. Dilecto Dryer Switch Insulator 

5. Dilecto Terminal Block 


CELORON—A Molded Phenolic Plastic. 
MICABOND— Built-up Mica Electrical In- 


sulation. 


HAVEG—Plastic Chemical Equipment, 
Pipe, Valves and Fittings. 





6. Dilecto Resistance Panel 
7. Dilecto Insulating Plate Available in Standard Sheets, Rods and 
8. Fibre Baffle Plate Support Tubes; and Parts Fabricated, Formed or 
{ ®. ‘Bitlet fenuiniue Molded to Specificatioms. 
) 10. Dilecto Reverse Switch 
: Insulator Bulletin GF gives Comprehensive Data on all 
11. Dilecto Switch Operating Disc C-D Products. Catalogs are also available. 
D-3-47 
BRANCH OFFICES: NEW YORK 17 . CLEVELAND 14 . CHICAGO 11 . SPARTANBURG, S. C. . SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 « IN CANADA: DIAMOND STATE FIBRE CO., OF CANADA, LTD., TORONTO 8 
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a ae Sa FIBRE COMPANY 
Established 1895 .. Manufacturers of Laminated Plastics since 191]—NEWARK 15 « DELAWARE 
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Acme Electric Corporation 


uses PARAMOUNT PAPER TUBES 
IN BALLASTS AND 
TRANSFORMERS 





@ This is typical of the wide use of PARAMOUNT paper 
tubes by leading manufacturers of electrical, radio and elec- 
tronic products. With over 15 years of specialized experience, 
PARAMOUNT can produce exactly the shape and size tubes 
you need for coil forms or other uses. Square, rectangular, 


or round. Hi-Dielectric, Hi-Strength. 
Kraft, Fish Paper, Red Rope, or any 
combination, wound on automatic 
machines. Tolerances plus or minus 
.002”. Made to your specifications 
or engineered for you. 












INSIDE SEND FOR ARBOR LIST OF OVER 1000 SIZES 
PERIMETERS ; ; 
Seat Lists great variety of stock arbors. 
r 


Includes many odd sizes. Write for 


592” to 19.0” Arbor List today 


PARAMOUNT PAPER TUBE CORP. 
612 Lafayette St., Fort Wayne 2, Indiana 
Manufacturers of Paper Tubing for the Electrical Industry 













THREE WAY - TWO POSITION 
TWO WAY - NORMALLY CLOSED 
TWO WAY - NORMALLY OPEN 


Srsisdoss steel Allied Solenoid Valves 





IDEAL GAS . : : eR 
AND FLUID are highly resistant to corrosion and oxidation— 
CONTROL the coils are impregnated to withstand moisture— 





STANDARD spring loading insures positive closing—soft insert, 


5 to 250 


P. S. 6. 


against a stainless seat, prevents leakage. Allied 


valves weigh only one pound, are 234" high and 



















1%" in diameter, yet operate easily and depend- 
SPECIAL 


5 to 850 


P. S. 1. 


ably at maximum operating pressures, controlling 


any media such as water, alcohol, oil, air, gas, etc. 





Standard valves are rated 10 watts maximum A.C. 
or D.C. 





HUNDREDS OF 





Many models are approved by both 


MODELS — ‘ 
ae Underwriters Laboratories and Factory Mutual. 
APPLICATIONS | Write for catalog for full engineering details. 
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torque, so it may be made quite soft. Because there 1s 
no mechanical interconnection between motors, slight 
misalignment between halves of the final drive does 
no damage. : 

Several of these vehicles are now in use as dyna- 
mometers at proving grounds where the steering effort 
or rolling effort of a track-laying vehicle can be measured 
electrically for each track separately and continuously. 
Oscillograph records obtained in this way have told a 
story about tracks and steering that has never before 
been recorded. Four of these vehicles are so equipped, 
each using one of the popular suspension systems of the 
day. 

The design of this vehicle involves the use of seven 
rotating d-c machines not found in other forms of tank 
drives. However, three of these machines, the ampli- 
dyne exciters, are duplicates of each other, while the 
two traction motors are essentially duplicates. All of 
the exciters, the three amplidynes and the tachometer 
generator, handle relatively small power so that the 
machines operate at light-duty rates. The larger ma- 
chines, the main generator and the traction motors, are 
of the same general construction as has been proven 
in heavy bus and railroad locomotive service. High 
reliability and low maintenance may accordingly be 
expected if reasonable care is provided. 





@ @ A development just announced by Carboloy Com- 
pany, Inc., Detroit, now makes it possible to mount or 
attach carbide parts with screws, studs, etc., in the same 
manner as similar parts made of softer metals. It is 
particularly effective where large carbide sections are 
to be used. When it is desired to attach carbides by 
means of studs, screws, etc., the approximate location 
of the point or points of attachment and the number of 
such points are first determined. The carbide part is 
then provided with machineable “inserts” in those loca- 
tions. The part may then be drilled and tapped at those 
points. 

In the 5-stage progressive lamination die illustrated 
above, the female members for the first, second and third 
stages are attached to the steel die block using the new 
mechanical attachment method. The points of attachment 
have been indicated by lighter toned spots above the 
stud locations. The large carbide punch for the first stage 
and the two for the third stage are also attached. 
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Check These Features 


Self-healing rectifying film 
Durable all-metal construction 
Small size, light weight 

No moving parts to wear out 


Resists harmful atmospheric 
conditions 


Output unaffected by 
temperatures 


Maximum overload range 


~~. oo 


Constant output during 
rectifier life 
Low cost of operation 
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Output Stays Constant in Any Weather! 


Let the thermometer go up or down! One sure thing about 
Mallory magnesium copper sulphide rectifiers is that you can 
depend on them in any kind of climate. 


Qutput is constant even when temperatures reach as low as 40 
degrees below zero. Conversely, thousands of Mallory rectifiers 
are in use that operate effectively at 265 degrees Fahrenheit. 


Mallory rectifiers need no warm-up period. They perform instan- 
taneously in all kinds of weather. Dust and corrosion are sealed 
out, too—as are all other harmful atmospheric condrtions. 


Just a few of many reasons why Mallory magnesium copper 
sulphide rectifiers are toughest of their kind—why they outsell 
all other types of dry disc Tectifie ‘rs for low-voltage, high current 
applications. See your Mallory distributor or write direct for 
Catalogs 


“SZ MCSR’s ARE THE WORLD'S TOUGHEST RECTIFIERS 


MALLORY RECTIFIERS 


MAGNESIUM COPPER SULPHIDE 
STATIONARY AND PORTABLE D.C. 
PALTERY CHARGERS AND AVIATION RECTOSTARTERS* 


*Rectostarter is the registered 
trademark of P. R. Mallory» 
& Co., Inc., for rectifiers | 


RECTIFIERS — 
POWER SUPPLIES — 


use in starting internal con 
bustion engines 











*Reg. U. S. Pat. Off. 





Inc., INDIANAPOLIS 6, INDIANA 








Heed gelleminge? 


See SCOVILL! 


FOR PHILL 


Weosher permanently fastened 
on, yet free to rotate. Easier 
faster driving. No fumbled, lost 
or forgotten washers. Matching 
finish onboth parts. Easier order 


ing and balanced inventories 


The latest type recessed-head 
screw. Screw locks on driver 
Can't fall off. No screw-driver 
slippage. Easy to assemble. Ex- 
ceptional driver life. Ordinary 


screw-driver may also Le used 


Increase assembly speed up to 
ee] Cut down injuries to 
workers with no burrs, no skids 
Reduce production costs. Reduce 
rejects! Improve product appear- 


ance! Go modern rt) tte 


Ta ee ede | 
NEE ale tilt me aa) 
os the one shown. Scovill de- 
signing ability, engineering skill, 
men and machines save money 


for customers. Consult Scovill 





Look at the fastenings you're now using—and 
see if they're the best for the job. Get better 
results—at less cost—with modern fastenings. 


If you use fastenings in large quantities, it will 
pay you to find out what Scovill can do for 
you. Fill out and mail the coupon below—now! 
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What Are Suitable Applications 
for Selenium Rectifiers? 
(Continued from page 110) 
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ing infrequent discharges and normal ambient tempera- 
tures. The actual amount of permissible overload is 
dependent largely upon the frequency of discharge, and 
ainbient temperature of course must be considered. The 
curves in Fig. 4 will be helpful in estimating the amount 











Time, seconds 
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Times full load current 


Fig. 4—Practicable duty cycles at various overloads 
for a selenium rectifier operating at an ambient tem- 
perature of 95 F. 


of overloading which can be allowed and, if there is any 
doubt, tests under actual operating conditions are 
advisable. 

There are many occasions where it is desirable to 
have a device which will change its resistance with 
changes of applied voltage, thus regulating the voltage 
in a circuit. The non-linear resistance characteristics of 
the selenium rectifier make it particularly practical for 
many such applications. Fig. 5 shows the manner of 
connecting a half-wave rectifier to provide voltage regu- 
lation in the load of a d-c circuit. Regulation of a-c 
circuits is shown in Fig. 6. 

The curve in Fig. 7, which shows the change in 
forward d-c resistance with change in applied voltage, 
explains how the regulating action takes place when a 
selenium rectifier is used. It can be seen readily that 
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cd Dependable CONTROL DEVICE 
and POWER SOURCE 


E.A.D. MOTORS have. 

found particular accept- 

ance in a variety of 

applications, including 

such devices as recorders 

and projectors. They are 

dynamically balanced, 

resulting in a minimum of noise 

and vibration. They give smooth-running, quiet, 

constant speed performance. Replaceable ‘‘capsule”’ sleeve 

bearings with their large oil reservoirs and snap ring construction for rapid 

disassembly make for ease of maintenance and long operating life. Let us 
fit an E.A.D. Motor to your application. 
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Qualities \ 
o f 


Your Coils 


COIL BASES hidden by 
windings, may determine 
the efficiency of your coils. 
Make sure with 


PRECISION 
Paper Tubes 


Made exactly to your 
specifications, of finest 
dielectric Kraft, Fish Pa- 
per, Cellulose Acetate, or 
combinations. Individually 
designed, any length, any 
ID or OD., round, oval, 
square, rectangular. Bring 
your COIL BASE prob- 
lems to specialists of 
long experience. 






SPIRALLY WOUND 
FOR STRENOTH 








BCI A 


L167 


cee 
BETTER HEAT 
DISSIPATION 
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INSULATION 





LIGHTEST 
WEIGHT 








Ask for 


Send for samples, and prompt estimate. 
New England Mandrel List. About 1000 sizes. 


Also manufacturers of Precision Bobbins, Coil Forms, 
Spools, Dust Cap and Thread Protectors. 


PRECISION PAPER TUBE ‘CO. 


2035 West Charleston Street 
Chicago 47, Illinois 





considerable regulation can be obtained by operating the 
rectifier in the steep portion of the curve. Best per- 
formance is usually obtained by operating within the 
range of 0.05 to 0.60 volt d-c per junction in the forward 
direction. Circuit conditions and the amount of re- 
sistance change desired may vary this procedure. 

One of the curves in Fig. 8 shows the amount of con- 
trol obtainable in a typical d-c circuit by using the 
proper selenium-rectifier regulator. The load in this 
case was 0.06 ampere at 1.4 volts normal. The other 
curve shows the load voltage without the selenium regu- 
lator but with a ballast resistor. 

The regulation of a-c voltage presents a somewhat 
different problem, in that the selenium rectifier actually 
rectifies the current passing through each cell on each 
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A-C Volts per junction 
Fig. 9—Average resistance-voltage curve of a unit 
a-c regulator comprising two half-wave, single-cell 
selenium rectifiers. Best regulation is found in this 
case between 0.36 and 0.70 volts per junction. 


half of the a-c wave. A d-c regulator never has to block 
any current as long as polarity remains correct; there- 
fore, reverse resistance is not a requisite. In a-c regu 
lators, however, two rectifiers are so connected that, 
regardless of polarity, one or the other will offer forward 
resistance. Fig. 9 shows the average resistance of an 
a-c regulator in comparison with applied a-c voltage. 
Best performance is obtained, it will be seen, between 
0.36 and 0.70 volt. The threshold voltage is approxi- 
mately 0.35 or lower, depending upon the amount of 
rectifier surface. The portion of the curve to be utilized. 
however, will be governed largely by circuit conditions. 
Selenium rectifiers used as regulators should not be 
operated at a voltage higher than is safe for the rectifier 
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YOU GET QUALITY PLUS ENGINEERING SERVICE WITH G-E PERMANENT MAGNETS 
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A tiny SILMANAL cylinder mag- 
netized along a diameter is the heart 
of the G-E gauss meter. When the 
probe is placed in the field of a per- 
manent magnet or a d-c electromag- 
net, the SILM ANAL magnet on the 
shaft tends to line up with the flux. 
Flux density is measured by rotating 
the instrument until the pointer 
reaches its highest reading. This oc- 
curs when the probe-magnet flux is 
at right angles to the flux being inves- 
tigated. The pointer when at zero scale 4 
position indicates flux direction. 


. ‘ x 4 
\ \ \ x 


Augmentingthe many grades of sintered and cast ALNICO 
permanent magnets, four additional General Electric alloys 
—SILMANAL, CUNIFE, CUNICO, and VECTOLITE 
—now greatly extend magnet design possibilities. 

So ductile and malleable that they can be machined as 
readily as soft steel, SILMANAL, CUNIFE and CUNICO 
possess outstanding properties suitable for a wide range of 
special applications. SILMANAL is particularly adapted 
to devices used in the presence of severe demagnetizing 





SEND FOR NEW BULLETINS 
ON G-E PERMANENT MAGNETS 


We shall be glad to send you upon request 
our new bulletins, CDM-1, “Permanent Magnets,” 
and CDM-2, “Cast and Sintered Alnico, Catalog 
Supplement,” both specifically designed to help 
you with your permanent magnet problems. 

CDM.-1 contains information about the char- 





influences acteristics and properties of G-E permanent 
‘ FTE IVE 2 . s i . magnet materials, their application and design. 
VECTOLI I E, a sinte red non-metallic mixture of iron Lnted in the catalog evpplensal, CDM-2, ore 

j and cobalt oxides, is amazingly lightweight. Because of its sintered and cast Alnico permanent magnets \ 


available from stock. Proposed R.M.A. standard 
speaker magnets are included. 

For your copies, please fill out the coupon 
below. 


high electrical resistance, high coercive force and low eddy 
current loss, VECTOLITE has been used widely for rotor 
magnets. 
. Let us help you with your magnet application problems. 
General Electric Engineers, backed by years of research 
and magnet design experience, are at your service. Metal- 
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All ess PLUS features 


Innumerable color combinations 
Wider range of tracer coding 
Smaller O.D. and lighter weight 
Increased insulating resistance 
Allowance for higher voltages 
and eliminates 


Resists abrasion; 


voids 


fungi 


Reduces creepage when soldering termi- 
nals 


Raises rupture point far beyond average 
lacquer and coating braid 


These are the features of this newly de- 
veloped plastic insulated wire, available 
with or without nylon jacket. 


SHIELDED WIRE 
HIGH FREQUENCY WIRE and 


CABLE 


VINYL RESIN SHEETING 


INSULATING TUBING 
INSULATING TAPE 


Surp 











PRODUCTY 
REG. U.S. PAT. OFF. 


ELECTRICAL INSULATION CO. 


. 


198 WASHINGTON ST. 
BOSTON 8, MASS. 


from a standpoint of the amount of current which will 
flow as a result. The amount of current must be held 
within the safe limit of the cell being used. Table | 
shows d-c valve rating for d-c regulators and for a-c 
regulators the cell ratings are the same as the current 
rating for 3-ph half-wave. 

Because regulator circuits are usually critical, it is 
necessary that selenium rectifiers for this purpose be 
made from carefully selected matched cells. Moreover, 
it is generally necessary to stabilize the cells over the 
complete temperature range to be encountered in nor- 
mal or extreme operation. If this is not done, the 





Fig. 10—Typical voltage-doubler circuit delivering a 
d-c voltage up to 2.25 times the a-c input voltage. 


regulator will not follow the same resistance pattern 
but will shift the regulation voltage of the circuit after 
a cycle of extreme temperature change. 

In specifying the proper selenium rectifier for a 
voltage regulating application, the following factors 
must be given special consideration : 

1. Circuit constants—is the circuit a-c or d-c? What 
voltage is to be maintained across the regulator? What 
is the input voltage? What amount of current in the 
load ? 

2. What method is used to drop the input voltage to 
the working value? (This is usually done by resistance, 
although inductance may be used in a-c circuits. ) 

3. What is the maximum and minimum working 
voltage permissible with a given change in input voltage ? 

4. In the case of d-c circuits, what is the maximum 
bleeder current which can be tolerated? 

5. In a-c circuits, what is the maximum current in 
the a-c input? 

6. What is the impedance of the a-c input? 

7. At what ambient temperatures will the device ope! 
ate? What are the maximum and minimum atmos 
pheric temperatures likely to be encountered ? 

8. What is the maximum shift of the regulating curve 
which can be tolerated within the specified temperatur: 
range? 

9. In the case of a-c circuits, what is the frequency 

Regulators, like circuit elements, constitute a difficul 
and exacting application of rectifiers. Individual prob 
lems are usually solved most effectively by working ver) 
closely with the rectifier manufacturer. 

Many electronic applications (radar, television, radi 
electro static dust-collecting systems, high-voltage polar 
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DOUBLE-CHECK your New Product Blueprints 





with TWIN-GINEERING! 


HEN the Okeh of Emerson-Electric Motor 
Engineers is chalked up beside your own, 
your new product designs are double-checked. 


Such collaboration—Twin-gineering, we call 
it—may help you eliminate much costly engi- 
neering backtracking, may uncover manufac- 
turing short cuts, may help you put your product 
on the market with competitive advantages 
necessary for market success. 


For the present, Emerson-Electric is booked 
solid on motor orders. But, Emerson-Electric 
Engineers, backed by 56 years’ experience, have 
never been longer on ideas and skill; and never 
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more ready to share these advantages in suggest- 
ing money-saving motor applications for your 
improved or new appliances and equipment. 
Your inquiry is invited. 


1/20 to 5 Horsepower 
AC and DC 


For 56 years, Emerson-Electric 


has specialized in the devel- 
opment and manufacture of 
electric motors, 5 Horsepower 
and smaller. 





THE EMERSON ELECTRIC MFG. CO., St. Lovis 21, Mo. 


Branches: New York « Chicago « Detroit + Los Angeles « Cincinnati « Davenport 
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SERIES 597 


117 v—60 cps 
Torque 4.0 oz. in. 
Speed 12,700 rpm 
Output 37.3 watts 

Temp. rise 56°C. 1 hr. 
Starting Torque 15 oz. in. 
No Load: 20,000 rpm 





50 PITCH 
STRAIGHT KNURL 


Can you use this 1/20 HP Universal Motor exactly as rated and 
dimensioned above? It is now in quantity production and imme- 
diately available on a rapidly rising quantity basis. Thoroughly | 
tested, it is made with the same precisionized mechanical and | 
electronic skill that ranks Fairchild Aerial Cameras and aerial 
operational instruments with the world’s finest. Address: 
MOTOR Dept. A, 88-06 Van Wyck Boulevard, Jamaica 1, N. Y. 


ALSO AVAILABLE ON SPECIAL ORDER: 


*597 SERIES UNIVERSAL MOTOR DATA 
Ratings at Maximum Efficiency 





__. Starting No load 














HP —. + 
: Torque Speed Output Temp. Rise Torque 
nemne oz. in. rpm Watts 1 hr. duty __ oz. in. ‘iit 
1/40 3.0 8400 18.7 ac. __15,000 
_1/70 2.5 5 800 10.7 40°C. 5 10,000 


Clockwise rotation, when viewed from shaft end. Weight—15 oz. 
*Dota is for 117 v—60 cps. Also wound for 6 volt service. 


or CAMERA 


AND INSTRUMENT CORPORATION 
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CHARGER-STARTERS 
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“Lektron” the only rectifier with Mag- ALSO FOR USE IN: 

nesium radiator plates permits greater Electroplating 

heat dissipation . . . approximately ‘2 Resistonce Welding 

she weleht of. oth senil ifi Motion Picture Arc 
ght of other similar rectifiers. Supplies 

Up to sixty volts, 50 to 50,000 amperes. 


Laboratory Power 
Write for litasature. Supplies 


AC Auto Generators 





ELECTRONIC RECTIFIERS, INC. 


737 N. EAST STREET + INDIANAPOLIS 2, IND. 
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izing systems, etc.) have taken advantage of the voltage 
doubler circuit, which is shown fundamentally in Fig. 
10. By this method, the d-c output voltage obtained is 
approximately two to two and one-half times the a-c 
input voltage. There are many applications where 
sufficient d-c voltage can be obtained direct from the 
a-c source (without a transformer) by the use of a 
voltage doubler. Two half-wave rectifiers operate alter- 
nately on the positive and negative loop of the a-c wave 
to charge the condensers which in turn discharge addi- 


D-C Output volts 














; + + 8 ow we BS he 
Microfarads per condenser C 
Fig. 11—Using the circuit shown in Fig. 10, a-c in- 
put of 115 volts and 13 selenium rectifier cells 1 in. 
in diam in each arm, condensers of different capacity 
were employed to deliver an output of 0.065 amp d-c. 
The d-c voltages resulting are shown in this graph. 
tively into the load. When electrolytic condensers are 
used, polarities must be observed. 
To calculate the optimum value of condensers for a 
voltage doubler circuit, the following equation may be 


used: 
C It 
I: 
where 
/ = amperes, d-c ; 


t = time constant (0.05 sec for 60 cycles ) 
E = peak value of a-c voltage 
C = capacity in farads 


With an a-c input of constant voltage, and a constant 
load, the d-c output voltage can be controlled by the 
capacity of the condensers, as shown in Fig. 11. 

To aid in determining what size rectifiers and what 
capacity of condensers are required for a given appilca- 
tion, the following example is given: Assume that the 
desired output is 0.05 ampere at 2500 volts. Looking 
opposite 2500 volts d-c in Fig. 12, it is found that the 
d-c:a-c voltage ratio K is 2.4. The required a-c input 
voltage is therefore 2500 ~ 2.4 or 1040 volts rms, or 
1475 peak volts. Substituting these values in the 
formula, the optimum condenser capacity is thus deter- 
mined : 

C = 0.05 
1475 


= 1.69 microfarad 


0.05 7 
—— 0,00000169 farad 


A power supply figured according to this procedure 
will have less than 5 per cent ripple. The rectifiers 
for this application must withstand 1040 volts a-c, bear- 
ing in mind a 50-per cent reduction in the a-c voltage 
rating of the cells because of the capacity load and a 
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among the Features 


“<4 
of DIEFLEX VARNISHED 9/= 


TUBING PRODUCTS is... 


{ ee inside bore is another big advantage 

| that makes Dieflex varnished tubing or sleeving a 
superior product for manufacture of all types of 
electrical products. Smooth bore helps speed assem- 
bly and reduce manufacturing costs, just as do 







DIEFLEX PRODUCTS LIST 
MADE WITH BRAIDED COTTON 
SLEEVING BASE 
VTA Grade A-1 Magneto Grade Varnished 


the other seven features of this quality insulation. 
These features, plus long life, make Dieflex 


attractive both for the product manufacturer wen B-1 Stenderd Grede Vernished 
and the ultimate user. Tubings 


VTA Grades C-1 and C-2 Heavily Coated 
Saturated Sleevings 
VTA Grade C-3 Lightly Coated Saturated 


The inherent advantages of smooth inside 
bore, extreme flexibility, thorough impregna- 


tion with oleoresinous baking-type varnish, une Verutined Tttens antl Sate- 
good push-back quality, and other charac- rated Sleevings 


MADE WITH BRAIDED GLASS 
SLEEVING BASE 
VTA Grade A-1 Magneto Grade Varnished 
Fiberglas Tubings 
VTA Grade C-1 Extra Heavily Saturated 
Fiberglas Sleevings 
VTA Grade C-2 Heavily Saturated Fiberglas f 


teristics shown on this page, are reasons for 
the widespread use of Dieflex varnished 
tubing products. Get these advantages 

for your own production. Dieflex is 
available with either a cotton or glass 






















fiber base to meet every insulating ME es Lightly $ 5 i iaatan 
\ requirement. Decide on Dieflex Sleevings 
iy ... it’s “best for you.” "Seca ae Tub- | 
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IMC Representatives 
DETROIT 2—11341 Woodward Ave. « PEORIA 5—101 Heinz Court 
MINNEAPOLIS 3—1208 Harmon Place 


MANUFACTURERS CORPORATION Authorized Distributors 
Be geal fe INSULATION and WIRES INCORPORATED 
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ALL STEEL 


MOTOR SLIDE BASES 





Made in Sizes #203 to #505 
NEMA Standards. Let us 
know the quantity and size. 
Special sizes and types to 
your specifications. We will 
be glad to quote prices and 
delivery 





30-per cent reduction in the current rating when they 
are used in a doubler circuit, The current and voltage 
ratings are further subject to temperature considera- 
tions which are covered in Table II. Thus, for this 
application the type B cell fulfills the current requisite 
and at 9 volts per plate each arm of the doubler would 
require 116 type B cells. The condensers must have 
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i iF 2B Zi 2 Zs ch 29 ce 2 Ue 
x -O-C Volts 
~ A-C Volts 


Fig. 12—Variation of ratio of d-c volts to a-c volts 
in a voltage doubler circuit of the type shown in Fig. 
10, as d-c voltage is increased. 


a minimum capacity of 1.69 mfd and be able to with 
stand at least 1475 volts, the peak potential to which 
they will be charged. 

When d-c potentials exceeding 6000 volts are re 
quired, careful laboratory tests should be made to be 
sure that rectifiers and condensers will perform satis- 


_factorily. In fact, it is desirable to test all voltage 


doubler applications before designs are frozen. 

The foregoing article has not attempted to cover all 
the applications of selenium rectifiers. There are many 
more, but by and large they are usually combinations 
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His 
Research 


Benefits 


YOU 





Francis Burroughs 
with STAR 46 years 


This man exemplifies the high type of 
technical knowledge and experience that in- 
sures the finest product that the industry can 
produce. Previously foreman of two different 
departments, and a student of chemistry and 
physics, he is head of the STAR laboratory, 
where he is a vital factor in producing the 


various kinds of STAR Insulations listed below. 


There Are 7 
THERMOLAIN 


Kinds of Star Insulation 
4. VITROLAIN 
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A heat-resistant refrac- 
tory insulation. Porous 
Withstands thermal 
shock. 


LAVOLAIN 


A dense semi-steatite of 
high mechanical and di- 
electric strength. 


COMMERCIAL 
WHITE 


Most economical for use 
in most applications. 


Strong, dense, non-por- 
ous, moisture proof. High 
dielectric strength. 


No 921 


INSULATION 
Can be molded into dif- 
ficult shapes. Strong, 
dense, heat-resistant. 


NU BLAC 

Will not soil in assem- 
bly or use. Excellent for 
wiring devices or novel- 
ties. 


7. HUMIDOLAIN 


A highly porous porce- 
lain, suitable for many 


applications 


in humidi- 


_ 8 eae ©) 


41 MUIRHEAD AVENUE 


TRENTON 9, N. J. 





of the foregoing applications and, therefore, involve 
one or more of the fundamentals which have been dis- 
cussed. 
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Look to Silicone Rubber 
For New Design Possibilities 
(Continued from page 102) 


test for conventional rubbers is determined at a tempera 
ture of only 158 F. 

Still another indication of thermal stability of silicone 
rubber at elevated temperatures is the relatively low loss 
in weight. This is of the order of 3 per cent after 52 hi 
exposure at 480 F. 


FLEXIBILITY AT LOW TEMPERATURES 


Low Temperature Characteristics. The unusual prop 
erties of silicone rubber are as marked at low tempera 
ture levels as they are at high temperatures. Dow 
Corning reports that hardness is practically constant 
down to -65 F and increases but little at tempera- 
tures as low as -85 F. When held for 24 hr at 
70 I, the material is somewhat stiffer than at roon 
temperatures, but it is still quite flexible. General Elec 
tric tests show that samples of silicone rubber examined 
from room temperature down to —82 F to —90 F reflect 
a decrease in flexibility and at —90 F the rubber is some 
what stiff but not brittle. At —52 F the rubber becomes 
practically as flexible as it is at room temperature. Rela 
tively little change is found in surface hardness, flexi 
bility and resiliency over a range of —55 F to +520 F. 
As in the case of resistance to elevated temperatures, 
the stability at low temperatures stems from the chemical 
structure of the substance. No plasticizers or other 
ingredients are added to induce flexibility at low tem 
peratures. This flexibility therefore is not lost when the 
rubber is heated to high temperatures. 

Electrical Characteristics. Silicone rubbers in gen- 
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] 1785—Townsend Speakman, druggist, 2 1880—Bottling machines looked like 3 1915—Howell engineers began work- 
at the suggestion of one Dr. Physick, this. Work was mostly by hand in ing with machinery manufacturers to 
produced an artificially carbonated water crude workshops. People went for the apply industrial type motors, specially 
for its health value. Soon, fruit juices were new “pop”, not only as a beverage, but as a designed, for the particular applications in 
added for flavor and the soft drink busi- “cure” for gout and many other ailments. bottling. Soon Howell “Red Band” Motors 
ness was under way in America. New methods were still to come. appeared in this and many other industries 


Then, ‘Pop became a billion dollar business! 
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Today—Soft drinks are as 

much a vital part of America 
as the “hot dog” and the “hambur- 
ger.”” More than a billion dollars’ 
worth, each year, is mass-produced 
under rigid sanitary standards in 
spotless factories operated by elec- 
trical horsepowe1 


In the Soft Drink Industry you'll 
find Howell industrial type motors 
operating bottlers, conveyors, car- 
‘ bonators, cappers and agitators. In 
oo many other great American indus- 
oe tries, too, you'll find Howell motors 
powering the machines of produc- 
tion, as well as air conditioning and 
ventilating equipment. And, best of 
all, if you ask Howell users, you’l 
find that Howells are making good 







on their hard jobs 


Are you using them? 





Be wise—buy industrial type Howell 
Motors! They're designed for the toughest 7 
operating conditions in industry; conse- 
quently, they perform better on all jobs! 
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- HOWELL MOTORS | 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 
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Howell Protected Type Motor 
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The Lighter Coil 


for the mentee of the 


Surface Combdstion Corp 


JANITROL WINTER AIR CONDITIONER 


Our engineering staff with modern laboratory equipment 
is available to help you solve your problems and the de- 
velopment of the best unit to fit your needs. 





Strip Resistors - Porcelain Heating Elements - Standard 
and Special Heating Elements. 
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SMALL PATTERN 
LARGE PATTERN 
MACHINE SCREW 
BOLT SIZES 
SPECIAL SIZES 
High Quality 
Volume Production 
Prompt Delivery 


Popular sizes carried 
in stock. 
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--AWasher & Stamping Co. 


4915 GRANT AVENUE, P. O. BOX 1756 
CLEVELAND 5, OHIO 








eral have very good electrical properties. This will be 
noted by reference to Tables II and III. There is 
virtually no change in electrical properties even after 
long exposure to elevated temperatures. No insulation 
breakdown is experienced even at peak temperatures of 
500 F to 550 F, and this is still another indication of 
the thermal stability of the material. Unlike conven- 
tional rubbers, the silicone formulations do not car- 
bonize no matter how long they are heated. The absence 
of plasticizing ingredients such as are common to the 
other types of rubber eliminates the danger of impairing 
the effectiveness of insulating liquids such as chlorin- 





General Electric Co 


Fig. 6—Almost the latest thing in the silicone rubber 
field are molding techniques developed by General 
Electric which make possible an effective bond between 
the rubber part and a metal insert. Illustration shows 
application in experimental shaft seals. 


ated hydrocarbons through leaching out. At dew point 
conditions, or at high humidities, silicone rubbers resist 
the formation of a continuous film of water on the sur- 
face, thus leaving surface resistivity unimpaired. Sili- 
cone rubbers are marked by good arc resistance and 
nontracking characteristics as well as by excellent sta- 
bility under high ozone concentrations resulting from 
electrical discharge. The silicon-oxygen structure of the 
silicones are responsible for the high oxidation resistance 

Chemical Resistance. Reaction of silicone rubbers to 
chemical agents varies with the type of stock and is de 
termined by the type of filler. Generally the resistance 
can be described as fair to good and in some silicone 
rubber formulations it is of an unusually high degree. 

In general, where exposure to chemicals or solvents 
is involved, it is highly advisable to conduct actual serv 
ice tests and add such data to available laboratory test 
information before specifying any particular type of sili 
cone rubber. Frequently it is found that actual service 
conditions may influence performance of the silicone 
rubber to an extent not revealed in laboratory tests. 

A. definitely unfavorable characteristic of silicone 
compounds is their poor resistance to steam at elevated 
temperatures and pressures. 

Adhesive Properties. When cured in contact with 
glass, ceramic, and steel surfaces, silicone rubber stocks, 
particularly the coating and laminating formulations, 
show very satisfactory properties of adhesion. The 
silicones do not corrode metal surfaces and actually 
serve to protect such surfaces from oxidation, moisture. 
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The ability of plastics to fulfill structural needs... to pro- 
vide pleasing lines and smooth, glossy surfaces has been 
accepted by the most discriminating manufacturers. The 
new Middleton electric iron is but one instance where 
increased sales appeal and reduced construction costs 
were provided by the intelligent use of AICO molded 
plastic parts. 

Take full advantage of plastics. Let AICO engineers apply 
them to your product. Backed by more than 30 years of 
precision molding experience, AICO is qualified to rec- 
ommend the most practical combination of molding 


will bring you the set, complete to date, on 


convenient file cards. for over 30 years. 


AMERICAN INSULATOR CORPORATION 


New Freedom, Pa. 
SALES OFFICES: Cleveland — Detroit —New York — Philadelphia 
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FOR RELIABLE HEATING 
ELEMENTS and RESISTORS 


Even the devil himself could 
not withstand the extreme 
temperatures to which Jelliff 
resistance wires are sub- 
jected. Constant research, ap- 
plication study and controlled 
production assure you fine 
quality products of superior 
performance and long life. 


Jelliff resistance alloys are 
used extensively for indus- 
trial, radio and electronic 
equipment; domestic appli- 
ances; instruments; transpor- 
tation apparatus and ma- 
terials handling equipment. 


For specific engineering data 
applying to your problem, 
refer to the new and com- 
plete 56 page Jelliff Resist- 
ance Alloys Catalog. 





with JELLIFF <2 
RESISTANCE WIRE 


Write Dept. 202 for Catalog No. 46 


THE C. 0. JELLIFF MFG. CORP. 
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INTERCHANGEABLE POINTER UNITS 


GRADUATIONS, NUMERALS 
BRANDED IN “DEEP RELIEF” 


The new 3-way stock control knob unit 
shown above answers many problems for 
the engineer. The escutcheon mounts 
to the instrument and the knob mounts 
on the control shaft, rotating freely 
inside the escutcheon. All three pointer 
knobs illustrated may be used in con- 
junction with the escutcheon or used 
singly without escutcheon as desired. 
Graduations, numerals or other mark- 
ings can be branded by Rogan in “deep 
rel‘ef’’ on the escutcheon part at low 
cost. 





Other modernistic, compression molded 
plastic knobs are available from our 
new post-war stock. 


An inquiry on your business letterhead 
will quickly bring descriptive literature 





or samples. Write at once. No obli- 
gation. 
* 
IT Se SE RB-1000 


2001 S. MICHIGAN AVENUE 
CHICAGO 16, ILLINOIS 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics. 
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oils, and chemicals, Adhesion to magnesium, aluminum, 
and brass, however, is comparatively weak. 
It is important to note, however, that under usual 


Table I1l—Properties of Typical Silicone 
Rubber Stocks for Coating and Laminating* 


No. 120 | No. 125 


Density, at 25 C ice ; 

Hardness, Shore A scale 50-60 40-50 

Flex, De Mattia, method B, % of elongation 50 50 
number of cycles 500,000 | 500,000 

Impact resilience, % (Bashore Resiliometer) 45 52 

Per cent water absorption! 1.4 

Water absorption', milligrams per sq. in. 20 

Dielectric constant?, at 10% cycles 

Dielectric constant?, at 10% cycles 3 

Power factor’, % at 10% cycles 0.6 

Power factor*®, % at 108 cycles 0.1 

Dielectric strength‘, volts per mil 1100 


* Dow Corning Corporation’s Silastic stocks cured for 48 hr at 390 F. 

) After 7 days immersion at room temperature. 

2 Determined on sections \ in. thick, 

3 Determined on sections yx in. thick. 

4 Determined on sections #5 in. thick. 

Hardness determined according to ASTM D-676-44T. 

Elongation Flex (De Mattia, method B) was determined according to ASTM 
DA30-40 on samples cut according to specifications from % in. sheets. These 
samples were alternately stretched 50 per cent of their ultimate elongation, and 
released from tension at the rate of 363 cycles per min. 





service conditions cured silicone rubber is free from any 
tendency to stick to contiguous metal surfaces. This is 
as true at low temperatures down to say —55 F as it is 
at high temperatures to about +500 F. This property, 
say some silicone chemists, may well grow in major im- 
portance as suitable applications develop. Typical would 
be the use of silicone rubber seals in gasketing high- 
speed shafts. In conventional use of natural or syn- 
thetic rubber seals, the frictional effect causes the sur- 
face of the rubber seal to soften and the seal then has a 
tendency to “grab” the shaft and tear. The heat resis- 
tance of the silicone rubber seal prevents softening and 
consequent stickiness. 





TENSILE STRENGTH IS LOW 


Mechanical Properties. It has been already noted 
that silicone rubber has the disadvantage of several 
physical limitations, notably that it is inferior to corrven- 
tional rubber in tensile strength and tear resistance. 
Also, although it is superior to conventional rubbers 
in elasticity and abrasion resistance at elevated tempera- 
tures, this is not so at ordinary room temperatures. Sili- 
cone rubber, however, will exhibit almost as much im- 
pact resilience (bounce) and elongation flex life as other 
rubbers at such temperatures. Reinforcement with plies 
of glass or asbestos cloth would overcome the inherent 
defects of tensile strength and tear resistance. 

So much for the general properties of silicone rubber 
and the predominant characteristics. In what specific 
fields have peacetime applications been found in elec- 
trically energized equipment and in electrical compo- 
nents? Some outstanding examples are cited below. 
The data given should serve to highlight the unique 
properties of silicone rubber and should also serve to 
stimulate the thinking of the product engineer in the 
direction of its use as a versatile new material. 

The excellent electrical properties of silicone rubber 
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HEAT RESISTANT “9373 


PROVIDES BETTER INSULATION*...SPEEDS ASSEMBLY! 


For this motor manufacturer, Fibron #5373 plastic tubing eliminates wrap- 
ping . . . simplifies assembly . . . and helps make the winding connections 
uniform mechanically and electrically. In this new insulation technique, the 
short lengths of #45373 protecting the connections remain flexible after the 
windings are dipped in insulating varnish and baked. 

For a heater manufacturer, Fibron #5373 solved an electrical insulation 
problem involving high temperatures. This application was approved by 
Underwriters’ Laboratories for service at 85°C. 

In these and many other insulating applications, the excellent electrical, 
mechanical, and chemical properties of Fibron #5373 are providing high - a 
insulating efficiency and long life .. . at low cost. Some of these properties are: aie ae coe = | 

the motor illustrated above, 
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Dielectric Strength (.020” wall) wet 1000 V.P.M. che. ramediecwecen dene: 6 

dry 1000 V.P.M. sleeve of tough, flexible, heat 
Tensile Strength 3000 P.S.1. resisting Fibron #5373 tubing t 
life a? 105° C. 2000 hours over the connections. The 


windings are then impregnated 


Chemical Resistance (room temperature 7 7 R : 
( Pp ) with insulating varnish and 





50% Sulfuric Acid and baked ; every connection is uni- 
30% Sodium Hydroxide Unaffected formly sealed and insulated. 

: Fibron #5373 is supplied in all standard tubing sizes, in six brilliant colors, 

and if required in heavy wall thicknesses . . . in 36” lengths, continuous coils, 


or in cut pieces. Additional technical information and samples on request. 
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VARNISH & INSULATOR CO. Irvington 11, New Jersey, U.S.A. cn Jusulation 





Authorized distributors in: BALTIMORE - BLUEFIELD, W.VA. - BOSTON - CHARLOTTE - CHICAGO - CLEVELAND . DALLAS . DENVER - LOSANGELES - MINNEAPOLIS 
WEW HARTFORD, N.Y. - NEWYORK - NEW ORLEANS - PHILADELPHIA - PITTSBURGH - ST. LOUIS - SAN FRANCISCO - SEATTLE - HAMILTON, ONT., CANADA 
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HOLLOW SET SCREWS APPLIED TO 
BRUSH-HOLDERS ON DYNAMOTOR 


In the above-shown bracket of a Westinghouse 
dynamotor, ALLEN Hollow Set Screws hold the 
brush-holders in fixed position, — secure against 


loosening under vibration. 


The screws are set up in the tapped holes a little 
below flush by means of the Hex Key illustrated. 
Small hollow screws may be held on the end of 
the key and threads engaged without clumsily 
turning with thumb-and-finger. For fast work 
on assembly lines, straight keys are used in 


power drivers. 


The superior strength of the Allen screw permits use 
of smaller-than-usual sizes, accommodated by smaller 
flanges, lighter parts. Most sizes of Allen Hollow Set 
Screws are cold-drawn or “pressur-formd” to compress 
the metal fibres in the socket-walls, which makes for 
maximum resistance to wrenching-strain»s Accurate 
threading to a high Class 3 fit further adds to 
HOLDING-POWER under vibration. 


Order ALLEN samples or stock require- 
ments of your local Industrial Distributor. 


4 
Gs THE ALLEN MANUFACTURING COMPANY 
2 


HARTFORD 1, CONNECTICUT, U.S.A 
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at elevated temperatures, combined with the other im- 
portant characteristics such as low compression set and 
resistance to thermal shock, have made this material a 
logical choice for capacitor bushing applications. This 
application has just been announced by General [lec 
tric Company (see Fig. 1), and is considered by them 


Dow Cornine Corp 





Fig. 7—An interesting illustration of varied uses of 
silicone materials: Silicone rubber potting compound 
is used to protect the silicone-rubber insulated lead 
wires in this motor assembly. Stator is silicone-resin- 
insulated. Entire assembly is dipped in a silicone-resin 
impregnating varnish before being baked at 300 F. 


as of outstanding importance in the capacitor field. The 
use of silicone formulations has made it possible to re 
design capacitor bushings so to eliminate unnecessary 
parts, and at the same time improve quality. The ab 
sence of plasticizers in the silicone rubber parts pre 
vents the leaching of plasticizing oils or resins at high 
temperatures and consequent contamination of the 
insulating liquid. Resistance to fungus growth is an 
other important advantage. Moreover, the material is 
easily adaptable to precision manufacture, thus making 
it possible to produce bushing components within very 
close tolerances. 

The insulation of lead wires is another significant use 
of silicone rubber. This application originally stemmed 
out of the motor test program set up some time ago by 
Dow Corning in connection with silicone insulated mo- 
tors. It was found early in the test program that con- 
ventionally insulated motor lead wires failed very rapidly 
when motors were subjected to accelerated life test. 
These motors were operated at temperatures ranging 
up to 310 C by resistance. They were also exposed to 
100 per cent relative humidity at frequent intervals to 
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Like it 


They like its lasting luster and the ease with which it can be kept 
clean. You'll like stainless steel, too, for it will give your products 
strength and toughness, as well as eye appeal. And remember stain- 
less steel is available in as many as 8 different permanently lustrous 
finishes—ranging all the way from dull satin to mirror-bright. If 
you're interested in how others are using this versatile metal in 
the design of their products, write to Department E-5 for our 
monthly publication ELecrromet REVIEW. 


ELECTRO METALLURGICAL COMPANY 


. ej Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street [fj New York 17, N. Y. 
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determine the conditions of the insulation. Under such 
test conditions it was found that even the best available 
lead wire had very limited service life. As a result ex- 
periments were begun with silicone-rubber-insulated 
lead wires. A Silastic coating was extruded over the 


General Electric Co 





Fig. 8—Silicone rubber application in high tempera- 
ture baking ovens. This door-gasket will withstand 
continuous operation at temperatures as high as 340 F 
and baking temperatures up to 500 F. Silicone rubber 
does not adhere to metal surfaces even after prolonged 
baking periods. 


lead wires and a glass braid was woven over the coating. 
A further coating of silicone rubber or silicone resin in- 
sulating varnish was then applied to the braid to make 
it more resistant to self-abrasion. These wires have now 
been in service under drastic service conditions for over 
two vears without failure. (See Fig. 7.) A number of 
companies have had commercial experience in extruding 
silicone rubber over lead wires. 

Other established electrical applications for silicone 
rubber include the use of the material as a potting com- 
pound for embedding lead wires. An analogous appli- 
cation is the use of a special compound for filling voids 
around the leads to the commutators in the armatures of 
d-c motors. Dow Corning has made such experimental 
applications with a variation of its Silastic 121 known 
as X742. 

Silicone rubber in the form of a coating applied to 
both sides of glass cloth with an overall thickness of 
10 mils finds potential application as a ground insulation 
for the slot cells of low-voltage, high-speed motors, and 
has been used successfully in motors with ratings up to 
440 volts. For higher voltages, the preference is still 
for mica insulation, but there is the possibility of a 
development leading to a combination of mica, glass 
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| NATVAR & ARGENTINA 


This ad, showing typical uses for Natvar 
insulating materials, was made up and 
used by PRODELEC, an authorized 
distributor for Argentina. Natvar Sales 
Agent for Argentina is Casa Rand, P. O. 
Box 942, Buenos Aires. 





Natvar insulating materials ‘are universally accepted as standard 





Natvar Products 


because they stand up in actual service. This stamina comes from 





@ Varnished cambric — straight cut and bias 






painstaking manufacture and testing, so that Natvar insulation is @ Varnished cable tape 
@ Varnished canvas 
consistently up to specification or above. © Varnished duck 





@ Varnished silk 
®@ Varnished special rayon 


lt you require insulating materials with good physical and electrical © Varnished Fiberglas cloth 

@ Silicone coated Fiberglas 

® Varnished papers. 

® Varnished tubings and sleevings 

® Varnished identification markers 

@ Lacquered tubings and sleevings 

® Extruded Vinylite tubing . 

@ Extruded Vinylite identification markers 


Ask for Catalog No. 20 


NAL VARNISHED PRODUCTS 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 


MAY 1947 207 







performance characteristics and exceptional uniformity, it will pay 






T ~" . . . . . . 
you to use Natvar. Get in touch with your distributor, orwrite us direct. 
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RAQOIL 


“One Good Turn -or a Million” 





% Here, in expanded plant facilities; GRACOIL Coils and | 
Transformers are expertly designed and built to exact speci- 


fications. Plan your next product with GRACOILS. 





LOW VOLTAGE 
TRANSFORMER 


Q 


FULLY ENCLOSED GENERATOR 
TRANSFORMER FIELD COIL 


LAYER-WOUND COIL 
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Write for New Circular — No Cost— No Obligation 


THE GRAMER COMPANY 


Established in 1935 


Electrical Coils and Transformers 
42734 WN. PULASKI RD., CHICAGO 39, ILL. U.S.A. 
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cloth and silicone rubber for an insulation material fo: 
high-voltage equipment. 

Other electric applications that are still in the poten- 
tial stage include the use of silicone rubber for embedded 
distribution-type, air-cooled, high-voltage transformers 
Silicone rubber would here replace air as the dielectric 
and would serve to provide a more stable dielectric con 
stant and improved heat transfer. 

Silicone-rubber-coated tape finds use as a wrapping 
tape for coils, especially in vibration-producing motors 
The Connecticut Hard Rubber Company, a fabricator of 
Dow Corning’s Silastic, reports another interesting elec 
trical application in the form of a molded silicone rubbe: 
gasket used as an insulator for the housing of X-ray 
equipment. This gasket is about 8 in. OD and 5 in. ID 
and has been molded flat to economize on the material 
It illustrates the adaptability of silicone rubber for high 
dielectric use under high temperature conditions. 


SILICONE RUBBER SEALING PADS 


In addition to the redesigned capacitors, several othe: 
interesting applications in the electrical field are de 
scribed by General Electric Company. Silicone rubbe: 
sealing pads replace conventional rubber in the sealing 
bars of packaging machinery utilizing thermoplastic filn 
or plastecs film and metal foil in combination. These 
strips or pads are’ employed to maintain even pressure 
throughout the sealing operation. Silicone rubber’s abil 
ity to withstand the continuous exposure at 300-350 F 
at which the sealing operations take place has eliminated 
considerable replacement and maintenance costs which 
were involved with the use of conventional rubber parts 
Use of the silicone rubber pads has also made it possible 
to eliminate the need for high-cost temperature limit 
controls necessary to prevent breakdown of conventional 
rubber. 

Another advantage in this application is the inertness 
of silicone rubber when in contact with the plastics and 
metals surfaces at high temperatures. This particular 
characteristic of silicone rubber has also found applica- 
tions in equipment used for pressing mica sections int: 
thin sheets at high temperatures. The silicone pressure 
pad provides an even bond over the entire mica sheet 
Asbestos-cloth-reinforced material is used in this appli 
cation for improved mechanical strength. 

In the high vacuum field designers can utilize with 
considerable advantage the stability of silicone rubber 
at both high and low temperature levels. The soft resil 
ient silicone rubber when used in hermetic seals can take 
up differences in thermal expansion and contraction be- 
tween glass and metal surfaces without danger of 
breakage. Stability of silicone rubber when held fo 
long operating cycles at 300 F provides greater protec 
tion from leakage. Absence of volatile plasticizers re 
moves danger of contaminating which is always pres 
ent with conventional rubber. 

Silicone rubber with it ability to withstand tempera 
tures of over 300 F for long periods without becoming 
hard and brittle finds application as door gaskets in 
electric baking and drying ovens (See Fig. 8.) Surface 
inertness of the silicone material serves to practically 
eliminate danger of sticking to metal surfaces and tear 
ing after prolonged baking periods. Less pressure is 
required with silicone rubber for equivalent tempera 
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In the flick of an eyelash, a slug of 
Alcoa Aluminum is impact-extrud- 
ed... walloped once . . . to form 
thecylindrical body of thiscontainer 
... complete with formed ribs and 
bottom stud ready for threading. 
The impact extrusion process is 
ideal for the low-cost production of 
symmetrical parts that would re- 


Cost 


quire several forming operations if 
made by ordinary stamping, spin- 
ning, or drawing methods. And you 
have much greater leeway in special 
design features when you make it 
an impact extrusion. ALUMINUM 
Company or America, 2179 Gulf 
Building, Pittsburgh 19, Penna. 


Sales offices in leading cities. 


MORE people want MORE aluminum for MORE uses than ever 


ALCOA a.uminum 
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Better Light-Better Sight 





WITH STANLEY “FLUD-LITE’ MAGNIFIERS 


@ QUALITY GOES UP—costs 
come down when Stanley ‘Flud- 
Lite’’ Magnifiers go to work for 
you. Stanley Magnifiers flood the 
job with shadowless, fluorescent 
light. Details are magnified — 
work is improved—and eyestrain 
and final rejects are reduced 
almost to the vanishing point. 


Stanley “Flud-Lite” Magnifiers 
have finely ground 5” lens, 13” 
focal length, with easy-position- 
ing adjustments. Models for both 
permanent installation and port- 
able inspection use. A. C. 110-120 
volts, 60 cycles. Write for illus- 
trated folder. Stanley Electric 
Tools, New Britain, Connecticut. 








————L STANLEY 


Trade Mark 


HARDWARE: HAND TOOLS - ELECTRIC TOOLS 


TRACING CLOTH 
THAT DEFIES TIME 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as ggod as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear, 
hard pencil lines, try Imperial Pencil Trac- 
ing Cloth. It is good for ink as well. 


‘ 





IMPERIAL 
TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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tures than with natural or synthetic materials. This 
opens redesign possibilities of using lighterweight doors 
or less pressure. Availability of the soft resilient sili- 
cones to replace the hard rubber and rubber-asbestos 


General Electric Co. 





Fig. 9 

in evacuation system of refrigeration equipment. Dur- 

ing dehydration eycles at elevated temperatures it has 
given service for over 40 cycles without failure. 


Silicone rubber washer used as flexible seal 


CONVENTIONAL RUBBER 
yseEny INODITIS 





Fig. 10 
silicone rubber insulated wire and conventional rub- 
ber insulation. Note the difference after 1 hr at 482 F. 


A graphic perjormance comparison between 


gaskets makes it feasible to widen the formerly required 
the proper. 
Another point of advantage for the silicones is their 


close tolerances between doors and oven 
ability to withstand high peak operating temperatures. 
Up to 520 F has been withstood without gasket failure. 

Potential applications also appear in refrigeration 
equipment. (See Fig. 9). Here the equipment must 
often function through dehydration cycles at tempera- 
tures of the order of 275 F for periods of 7 to 10 hr 
at considerably reduced pressures. The characteristics 
of silicone rubber already outlined indicate the many 
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Kotler Electric Plants are built to with- 
stand plenty of abuse in those out-of-the- 
way places where the going is likely to 
be tough and repair men are hard to find. 
Both industrial and domestic users have 
found they can depend on these self- 
contained units under the most difficult 
operating conditions. 


Auto-Lite, with more than 36 years of 
experience, has the facilities, the testing 
equipment and the engineering know-how 
to build the right wire for the right job. 
This is why, for dependability, Kohler 
Engineers specify Auto-Lite magnet wire 
and high tension cable. No matter how 
large or small the requirement, Auto-Lite 
has a wire or cable to fill the need. 


THE ELECTRIC AUTO-LITE COMPANY 
Wire and Cable Division 
Sarnia, Ontario Port Huron, Michigan 


1500 watt Kohler electric plant... 
Auto-Lite equipped. 


Tune in the |Auto-Lite Radio Show Starring Dick 
Haymes — Thursday Nights, 9:00 —E.T. on CBS 


AUTO-LITE WT taal eth: 
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SIMPLEX 
aT ee 


AND CUTTERS 






@ CLEAN CUTTING 

@ PRECISION STRIPPING 
@ FAST WORKING 
@ EASY OPERATING 





The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter, stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan 
WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS © DIES © STAMPINGS © SPADE BOUTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 





Do your insulators call for a material with a 
low-loss factor, high dielectric and mechani- 
cal strength, one that may be machined, 
drilled, threaded or tapped to close toler- 
ances? LAVITE Steatite Ceramics meet these 
broad service requirements, hence are ideal 
for tube sockets, crystal holders, coil forms, 
bushings, and similar rf. applications. 


Formula SI-5 provides a compressive 
strength of 96,000 Ib./sq. in. At 1 meg. fre- 
quency, the loss factor of this body meas- 
ured only 0.016. 


Would you like samples for your 
laboratory testing? 


a 
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obvious advantages in gasketing applications to replace 
conventional rubber for such applications. 

Use of silicone rubber as gasketing components in 
high-temperature lighting equipment is already pretty 
well established. Redesign with the use of silicone in 
stead of conventional rubber makes it possible to often 
eliminate cooling vanes or other elements incorporated 


Connecticut Hard Rubber Coe. 





Fig. 11.—Specimen of silicone-rubber-coated tape 
which finds increasing electrical insulating uses. 


to reduce temperatures at the rubber gasket. Less 
critical tolerances are required between the lens and 
lens assembly owing to the softness and resiliency of 
silicone rubber gaskets at elevated temperatures. 

Other applications for silicone rubber suggest them- 
selves on the basis of the examples already cited. It is 
obvious that it can be used generally as a gasketing ma 
terial throughout the equipment field. Applications have 
been suggested in chemical processing equipment where 
operations are maintained under vacuum at elevated 
temperature and ports are opened frequently. The use 
of conventional rubber gaskets or seals calls for fre 
quent replacement due to tearing or cracking and sili- 
cone materials are expected to eliminate this disadvan- 
tage. Another application is found as gaskets in vibra 
ting screens on machinery where hot aggregates are 
screened. 

The use of silicone rubber for vibration mounts is in- 
dicated under certain conditions, particularly where heat 
resistance is required. It may be found suitable in op 
tical apparatus, pH meters, and other high-precision ap 
paratus where the high cost as compared to conven 
tional rubber may be compensated by longer service 
life. The possibility of using silicone rubber for small 
component parts in high-grade electrical appliances has 
been advanced. 

In evaluating silicone rubber in relation to your design 
problems, three points of caution arise: (1) the inher- 
ent mechanical limitations of inferior tensile strength 
and tear resistance should be considered; (2) silicone 
rubber should not be specified merely to replace natural 
or synthetic rubber when the latter do their job satis- 
factorily; and (3) silicone rubber stocks are still con- 
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TO INSTALL* 


: 
4 }.. Fenwal THERMOSWITCH Control is easy 
to install in a great variety of temperature 
control applications because of its fundamentally sim- 
ple and compact design and numerous mounting facili- 
ties. A few installation suggestions are shown below. 
These include: suspending by lead wire conduit, clamp- 
ing to surface, screwing in pipe tee or tapped hole, or 
merely inserting into a reamed hole. Consideration of 
the many installation facilities of THERMOSWITCH 
Controls will usually suggest a THERMOSWITCH 
model that is especially suited to your product or 
process requirements. In almost any medium, the 
THERMOSWITCH Control may be installed easily at 
that point from which the most accurate, economical, 
trouble-free temperature control is achieved. 


Further information will be sent 
upon request. 


% 


* 4 of “14 Facts In Fenwal’s Favor” 


Biren conmon FENWAL INCORPORATED 


Bi | 51 PLEASANT STREET 
a ASHLAND MASSACHUSETTS 
Thermotechnics for Complete Temperature Regulation 
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TO HELP YOU 


Speed Fioduition 


One effective method of speed 
ing the flow on production lines 
is to supply your workers with 
quality tools. 


PLIERS 
FOR EVERY USE 


Klein Pliers are helping many 
manufacturers to better perform- 
ance. Drop forged from fine 
alloy steel, they have the proper 
balance to prevent hand fatigue. 
perfectly matched jaws for a sure 
grip, sharp knives that stay keen 
after years of tough service. 

Be sure your workers are 
equipped with Kleins—the 
famous name in pliers “since 
1857.” Your supplier will fill 
your order as soon as possible. 












Ask Your Supplier 
Foreign Distributor: 
International Standard Electric Corp., New York 





A copy of the Klein Pocket 
Tool Guide, show? ing t the 
Klein line and containing 
valuable tool information, 
will be sent on request. 


Since 1857 


Mathias mero) 1 Oo | y Feeeest & Sons 
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siderably more expensive than conventional rubbers. 

With these limitations in mind, however, there is no 
question but that silicone rubbers present ‘the product 
designer with new areas of rewarding exploration. On 
the question of costs, enlarged productive capacity (such 
as the new General Electric plant at Waterford, N. Y.), 
as well as improved manufacturing and _ fabricating 
methods, should in time serve to reduce the costs of 
raw and finished materials. 
redesign of equipment and from improved performance 
are of course basic considerations in considering sili- 
cone rubber as replacements for conventional rubbers or 
other materials. 


Economies resulting from 


@ ¢ Electron Diffraction Instrument 
Has Complex Power System 

Because of the characteristic wavelength associated 
with electrons, it is possible to produce diffraction 
images or patterns if a beam of electrons is reflected 
from a surface of crystalline material or passed through 
a very thin layer of such material. These patterns give 
the physicist clues to the atomic structure and serve to 
identify the material—even the state or condition of the 
material. Equipment for performing these operations 


has been standardized and is being produced in quan- 





Fig. 1—Electron diffraction instrument designed and 
standardized jor production by General Electric 
Company. (1)—Specimen manipulator; (2)—Elec- 
tron gun tube; )— Specimen box; (4)—Camera 


(=) 
box; (5)—Fluorescent screen. 


tity. In Fig. 1 is illustrated the electron diffraction 
instrument designed and built by the General Electric 
Company. Physically, the instrument consists of a 
desk-like structure requiring a floor space of 4 by 2 ft. 
A superstructure extends above the normal desk height. 
At the left side of the instrument this superstructure 
consists of an enclosed cabinet, the front wall being an 
inclined instrument panel. The electron gun is mounted 
in this cabinet with the gun tube projecting from the 
right side at about eye level. The gun tube opens into 
the specimen chamber and camera box, which are ar- 
ranged in a horizontal position above the desk top. All 
high-voltage connections are made at the electron gun 
inthe protected cabinet. The beam leaving the electron 
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LOOK AT THIS IMPROVEMENT 
IN OIL BURNER PERFORMANCE... 








a typical story from the 
records of Torrington 
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S his before and after” graph of the operating performance of an oil 
: burner quickly demonstrates what more and more manufacturers are 
finding out every day: 


| @ that by using Torrington Airistocrat Fan Blades or Airotor Blower 
Wheels and the engineering experience that goes with them, you 
get greater product efficiency with increased consumer acceptance. 


@ that possible delays or costly design changes can be avoided by 
consulting Torrington while your product is in the early stage 
of design. 







AIRISTOCRAT FAN BLADES * AIROTOR BLOWER WHEELS * IMPROVE PRODUCT PERFORMANCE 
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1. Precision Engineered 
2. Rugged, Durable, Long-lived 


3. Efficient, Dependable 
Operation 


4. Economical 


Every conceivable type of 

Socket and Jewel Light As- 

sembly is available at DRAKE 

.. all measuring up to the 

same high quality standards. If a new 
application calls for a special design, our 
skilled engineers will work with you to 
design a unit to meet your specific needs. 
DRAKE quality, dependability, and pat- 
ented features are widely known and ap- 
preciated among those who know Socket 
and Jewel Assemblies best. Large pro- 
duction facilities assure reasonably 
prompt deliveries in any quantity. Write 
or wire for samples and full information. 


&@” Ask for our new catalog 
— NO obligation 


Socket and Jewel 
LIGHT ASSEMBLIES 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. +« CHICAGO 22 
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gun is focused on the fluorescent screen by means of 
an adjustable magnetic focus yoke just outside the 
cabinet. The beam then travels through the gun tube 
to the specimen box where it interacts with the speci- 
men. The diverging electrons pass through the con 
ically shaped vacuum chamber until they arrive at the 
fluorescent screen or the camera. The anode of the 


Fig. 2—Pump compartment showing the oil diffusion 
pump, upper right, backed by a mechanical rotar\ 
exhaust pump, lower left, motor-driven. (1)—Me- 
chanical vacuum pump; (2)—Oul diffusion vacuum 
pump; (3)—D-c supply for focus coil, electron gun 


electron gun is provided with two apertures of different 
size, either of which can be brought into position during 
operation. With the smaller of these, a focused beam 
of about 0.008 in. is obtainable on the fluorescent screen 

The specimen box is about 6% in. square by 8 in. 
deep, thus accommodating large samples which can be 
admitted to the chamber through a circular door 6 in. 
in diameter. Four of the faces of the box are provided 
with ports 34 in. in diameter which may be closed by 
glass windows or metal plates, or which may be adapted 


to accommodate various auxiliary equipments. The 
specimen manipulator fits into the top port. The dis 
tance from the specimen to the camera is 50 cm. This 


distance is such that the diffraction rings substantially 
fill a standard 4 x 5 in. photographic plate. 

Evacuation of the instrument is accomplished by 
means of a mechanical rotary pump backing an oil 
diffusion pump (Fig. 2). The exhaust line leads 
through a valve mounted on the back of the panel, which 
connects to the vacuum system at the gun chamber. 
The entire vacuum chamber of the instrument will pump 
down to satisfactory value in some 10 or 15 minutes if 
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NYLON GROMMET WITH A VISE-LIKE GRIP 


New safety for appliances . .. molded from a Du Pont plastic 


NYLON 
GROMMET 


f 


bere Sib) 


HOW NEW GROMMET WORKS 


Grommet is two-piece assembly . Wire 
is placed across base piece. Top 
section is squeezed into assembly with 
pliers, locking wire in a safe hairpin 
turn. Grommet is then snapped into 
hole in appliance chassis. (Nylon 
grommet molded by Mack Molding 
Co., Inc., Wayne, N.J., for Heyman 
Manufacturing Co., Kenilworth, 
New Jersey.) 


MAY 1947 


WELCOME NEWS for appliance manufac- 
turers, underwriters and consumers is 
a new strain-relief grommet (or bush- 
ing) molded from Du Pont nylon. 

Anchored into the chassis of the 
appliance, thismighty little nylon grom- 
met keeps a tight, safe grip on lead-in 
wire. It absorbs the stresses of tugs 
and twists . . . protects connections 
against stripping, short circuits and 
moisture ...adds a safety feature and 
a sales boost too. Nylon outpointed all 
other grommet materials tested by the 
manufacturer. Under heat test, for ex- 
ample, the nylon grommet withstands 
temperatures up to 400°F. It is econom- 
ical to install . . . and it lasts the life 
of the equipment. 

Want to improve an old product... 
design a new one? Look to nylon... 


and other Du Pont plastics... for a 
lift to success and more sales. Write for 
literature. E. I. du Pont de Nemours 
& Co. (Inc.), Plastics Department, 
Room 135, Arlington, New Jersey. 
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BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 





ETY * a 
“ue RUGGED SERVICE 


@ Under conditions where ordinary insula- 






tions fail . . . where heat and flame are a 
constant menace, and overloaded circuits 
may be expected . . . there Collyer A.V.C. 
Power Cables and Collyer Neoprene Sheathed 
Portable Cables give outstanding service. 

Collyer A.V.C. Power Cables for perma- 
nent installations resist flame, heat, fumes, 
oil, grease, and abrasion. They are built for 
continuous operation at high temperatures 
up to 230° F. and voltages to 7500. Layers 
of resin-impregnated felted asbestos, heat- 
resisting varnished cambric, and rugged as- 
bestos braids adapt this cable to the most 
severe service. 

Collyer Heavy Duty Neoprene-Sheathed 
Cables for portable use have maximum flex- 
ibility for constant reeling and unreeling. 
The lead-cured neoprene jacket meets the 


ial ieee State of Pennsylvania requirements for flame 


HEAVY DUTY 


resistance and is highly resistant to chemicals, 
PORTABLE CABLE 


oil, and physical abuse. Available in single 


and multi-conductor. 


INSULATED WIRE COMPANY 
245 ROOSEVELT AVENUE, PAWTUCKET, R. I. 


. COLLYER PRODUCTS 
Asbestos & A.V.C. Wires & Cables * Rubber Cords & Cables 
Rubber Covered Wires & Cables * Lead Sheathed Cables 
Resistol Synthetic Resin Insulated Cables * Varnished 
Cambric Insulated Cables. 
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there are no plates in the camera, 

Several power supplies are required for use with the 
instrument. A variable supply for the focus coil is 
mounted on the same chassis as is that for the auxiliary 
gun. This chassis is seen mounted vertically in the pump 


compartment in Fig. 2, The power supply furnishing 


Fig. 3 High-voltage d-c power supply capable of 
delivering 60 watts at 60 kv. (1)—Specimen box; 
(2)—lacuum valve; (3)—High-frequency rectifier 
and quadrupler; (4)—High-frequency oscillator ; 
(5)—D-c power supply fer oscillator. 


the accelerating potential to the main electron beam 
is adjustable from 20 to 50 kv and is stabilized and ripple 
free to better than 0.1 per cent. High frequency rather 
than 60 cycles is utilized in this supply and a quad- 
rupler is used to attain the necessary potentials with 
8013-type rectifiers. A high frequency supply is als 
used to furnish current for the filament of the electron 
gun. This equipment is shown in Fig. 3. 

Since sufficiently accurate measurement of high po 
tentials is not feasible with presently available equip- 
ment, a drift circuit has been incorporated in the 
high-voltage supply. A zero-center instrument indi- 
cates continuously any drift of the potential. The in- 
strument sensitivity is such as to indicate variations of 
less than 0.1 per cent. A fine control makes possible 
resetting of the potential so that, in long-time operation 
of the equipment, the same potential may be maintained 
to the accuracy necessary. Thus. althoug’: the potential 
is known to an accuracy of a few per cent, its constancy 
is under control and exposures for a number of speci- 
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ELECTROL POWERPAK: A complete hydraulic power system used NEW DESIGN: Waldes Truarc rings provide positive seal up to 
Tee eal Mal Se ll Mt eae ee al Tl haa 3000 P.S.1. for plugs without threads. Changeover eliminated two 
fined fluid with threaded pipe plugs. Result—expensive sealing. milling, ten tapping operations. Result—inexpensive sealing 












Redesign with Waldes Truarc rings not only saved 
us 65 cents a unit and 6% minutes production time, 
{ it made a more compact and finer product—reports 
Electrol, Inc., of Kingston, N. Y. Truarc helped cut 
4 ounces a unit, eliminated milling and tapping, 
allowed switching from skilled to semi-skilled 
labor. Maintenance was cut more than a half. 
Redesign with Truarc, and you will cut costs 
and increase production, too. Wherever you use 
machined shoulders, nuts, bolts, snap rings, cotter 
pins—there’s a Truarc ring that does a better job 
of holding parts together. All Waldes Truarc retain- 
ing rings are precision engineered, easy to assem- 
ble and disassemble, always circular to give a 
never-failing grip. They can be used over and over 
again. Send us your problem. Waldes Truarc engi- 
neers will be glad to show how Truarc can help you. 








15 Waldes Truarc Retaining Rings 
effect these Savings 


SAVING 
® Eliminate 2 milling operations . . $.10 


® Replace 10 tapping operations 
Co eee 


® Increase accuracy of mating parts .03 


® Replace pipe plugs with — 
made in automatics ....... .16 








® Cut plug assembly time over 50 % 






® Reduce production test time... .06 





Total savings per unit . . $.65 














® Send for new Truvarc booklet, 
“New Development In Retaining Rings” | 
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; Waldes Kohinoor, Inc., 47-10 Austel Place 17-N i 
‘ WA L D E % as Long Island City 1, N. Y. \ 
4 i Please send booklet, ‘New Development In Retaining 

e ¥ bh Rings’’ to: i 

" Bi; i Name ! 

E pani Title I 

— i 4 

U.S. PATENT RE. 18,144 i Company I 

RETAINING RINGS io Ace 1 

WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 1 C48 of ONO State. 1 
Canadian Rep.. Controlite Engineering & Sales Ltd., 20 Bloor Street W., Toronto 5 L. — oe ee ee ee ee ee ee ee ee 
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INDUSTRIAL TIMER CORPORATION 


112 EDISON PLACE - “KNOWN THE WORLD OVER” NEWARK, N. J. 





Cut your production costs, increase your output by controlling 
process cycles with versatile, efficient electric synchronous motor 
timers. Use them in your own operations; specify Industrial 
Timers for your products. You get longer service and unques- 


tioned accuracy with Industrial Timer equipment. 


Two widely used Industrial Timers! 


type terminal connection. Available in 
various voltages and frequencies. Used on 
conveyors, molding presses, in diathermy 
and vacuum tube operation. 

Automatic Re-Set Timer—P Series 
—Controls time of exposure to light, heat, 
electric current or agitation. Instant push- 
button operation—automatic re-set. Can 
be operated by remote control positions. 
Available in maximum time cycles from 15 
seconds to minutes. 

We manufacture more than 400 types of 
electric time controls for specific jobs. 
Write us your requirements. 





“7/4cs BETTER FLUORESCENT 


LIGHTING PERFORMANCE 
IS VISIBLE TO 
oie i 





tt’s possible to pick out Acme Electric fluorescent ballast 
equipped fixtures in service by noticing these important 
performance features. First—all lamps of multiple lamp 
fixtures light up at the same instant as a result of full 
cated watt output. Second—no flicker in operation be- 
cause secondary voltage exactly complies to lamp oper- 
ating voltage. Third—noise-free because cores have no 
foose laminations, are thoroughly impregnated and sealed 
in compound. These are a few of the important features 
of Acme Electric ballasts that assure better performance, 
and longer service to fluorescent lamps. 


ACME ELECTRIC CORPORATION 
35 Water St. Cuba, N. Y. 


Acmeaitiz Electric 





Time Delay Series—May be incorporated 
in assembly as a unit. Meter type mount 
allows flush panel installation. Automatic 
re-set, adjustable timing cycle up to 5 
minutes. Small size. Both screw and solder 








mens may be made comparable. 

This development is the result of the efforts of a 
number of individuals. In particular should be men 
tioned I. B. Bensen, E. V. Whitman, Dr. L. O. Brock 
way and Dr. D. Harker. The design and styling of the 
cabinet is largely due to D. B. Robinson, Jr. The d~ 
power supply equipment was the work of A. M. Gure 
witsch and Philip C. Noble. 

As for what the instrument can do, the following list 
of fields of application is suggestive : 

Oil—Study of waxes, boiler scale and corrosion ot 
distilling equipment. 

Steel—Study of bearings, corrosion, general metal 
lurgy. 

Paints and pigments—-Surface studies and product 
control of pigments. 

Nonferrous metal—Oxide films on Mg, Al, etc. 

Powder metallurgy—Product control and metallurg: 
cal research. 

Chemical—General control of crystallization processes 
in chemical preparations. 

Rubber—Study of fillers, important now in synthetic 
rubber development. 

Graphite—Product contro] and research. 
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@ @ Here is equipment used in the research laboratory 
of the U. S. Steel Corporation for measuring the hard- 
ness of steel with the diamond pyramid method. A dia- 
mond point, shaped like a four-sided pyramid, is pressed 
into the steel test specimen with a standard load of 5 
to 50 kg, making a corresponding indentation in the metal. 
This apparatus is shown at the left. The specimen on 
the test table is then carried by the handwheel and chain 
over to the right, under the microscope, where the 
diagonal dimensions of the indentation are measured. 
The relative hardness is indicated by a number calculated 
from these measurements and which lies between 240 and 
940. It may be readily converted to Brinell and Rockwell 
hardness numbers. The microscope shown above is 
equipped with an air-cooled lamp for illumination of 
cross wires and a micrometer eyepiece. 
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"TTT: 
MOTORS 

on 
PTET ti eh aed ny 753 


BULLETIN 700° °" 


THE BROWN-BROCKMEYER COMPANY 


LEADING INDEPENDENT MOTOR MANUFACTURER 


1030-1044 SMITHVILLE ROAD 


DAYTON 1, OHIO 
UUW RAL ILM CUR LM al ea ee 
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WIRE STRIPPERS 
eA a 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
miicrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 









E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. 
to do quantity work on a quality basis on all types of insulated wire 
from 8 gauge to the very 
finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 


movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready to use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop of your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 





All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—are fully guaranteed for performance as well as mechanical construction. 


PYRAMID PRODUCTS CO. 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 
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@ © The Electronic Counter As a 
Component of Processing Machines 

Electronic counters are not new but it has not been 
long since they were first applied to industrial oper- 
ations. The electronic counters designed and built by 
the Potter Instrument Company, Flushing, New York, 
are especially intended for those operations too fast for 
mechanical counters, exemplified by welding timers 
where cycles of alternating current are counted, interval 
timing based upon counts of vibration or revolution of 
mechanical units, packaging and batching counters, as- 




















































Fig. 1—The Potter model 69 dual-predetermined 
electronic counter with capacity up to 10,000. 


sorting business-machine index cards, checking accu 
racy of watches and camera shutters, etc. 

The fundamental element of the device is a twin tri- 
ode, such as type 6SN7, and the basic operation is that 
of the Eccles-Jordan trigger circuit. The tube operates 
biased to cut-off in one section and to conduct saturated 
plate current in the other side. Plate voltage is rela- 
tively high when cut off and relatively low when con 
ducting. A momentary load applied to a plate that is 
non-conducting, drops voltages in a resistor network on 
that side, transmits a drop to grid of opposite triode, 
and stops conduction there. This in turn causes voltage 
rise on that side, results in grid rise on the first side, 
and starts conduction there. The circuit again stabil- 
izes under these A subsequent 
loading applied to the plate circuit of the triode which 
has just been rendered non-conducting again actuates 
the circuit and brings about restoration of the original 
conditions. 

The loading is accomplished with negative pulses 
which should be at least 10 microseconds in duration 
and from 5 to 150 volts. Frequencies may be from 250 
per second for industrial operations up to tens of thou- 
sands per second for electrical circuit phenomena. 

Four of the twin triodes are connected so that each 
one triggers the next with each alternate negative pulse. 
Indications at each stage, as with a neon lamp, then 
show the count on the binary system which must be 
interpreted into a count on the decimal system. This 
is done automatically and a group of four triodes oper- 
ating in this way complete a count up to ten and trigger 
another group or decade. Four such decades thus have 


reversed conditions. 
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Important uses for phosphor bronze in the electrical 
field include such applications as discs for knife switches 
and fuse clips illustrated above, which must exert con- 
tinuous pressure to maintain dependable electrical 
contact. Wipers on variable resistances and condensers, 
jack plug springs, and tube socket contacts are other 
examples of this type of application. More severe appli- 
cations are springs which must withstand repeated 
flexing in switches, relays and other electrical devices. 
Bridgeport recognizes that the operation of important 
equipment and the successful functioning of hundreds 
of products, frequently depends upon small but vital parts. 


Bridgeport’s Phosphor Bronze, improved by better 
processing methods, combines exceptional properties; 
high fatigue resistance and reliable spring action, low 
coefficient of friction when in moving contact with 
many other materials, corrosion and wear resistance. 





IMPROVED 


FOR RELIABLE SPRING PROPERTIES 








Switch parts and fuse clips made from 
Bridgeport’s Improved Phosphor Bronze. 


This alloy is also improving performance and reliability 
in many mechanical applications such as diaphragms 
and bellows. 


We believe that the generous use of engineering 
alloys such as Phosphor Bronze, Duronze, Nickel Silver 
and Cupro Nickel will accomplish much toward im- 
proving the quality of existing products. Contact the 
nearest Bridgeport office for assistance from our 
Laboratory and Technical Service Department. 


w. So «BRIDGEPORT BRASS COMPANY 
Bridgeport 
co. BRIDGEPORT 2, CONN. ° Established 1865 


BRASS - COPPER - BRONZE + DURONZE - SILICON BRONZE 
ALUMINUM BRONZE + CUPRO NICKEL - NICKEL SILVER 
Rod + Strip + Wire Tubing 
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BRIDGEPORT BRASS 


MAY 1947 





a capacity for counting up to 9999. 
THERMOSTATIC BIMETAL One of the most versatile designs of the Potter elec 
tronic counter is the pre-determined model which is 
capable of terminating an operation at the end of any 
given count or of repeating as desired. The desired 


ELEMENTS 


| np Fig. 2—Rear view of the chassis showing the 19 type 
iis OSN7 tubes on top of the four standard decades 
Power supply at left, predetermining switches at top 

For Reliability in Service... 


Simplicity of design and reliability of opera- 
tion of the new Square D Type ML 2 Circuit 
Breaker is accomplished by elimination of 
parts which contribute sources of wear and 
failure under frequent overloading. Simplest 
of non-wearing parts are the Chace Thermo- 
static Bimetal elements. Automatic tripping 
on short circuit and overload is baSed on the 
bending action of unusually heavy thermo- 
static elements for inverse time delay. 


The heavy elements are able to withstand 
short circuits without injury or need for pro- 
tective shunts, thanks to Chace’s direct weld 
process. Speed, reliability and strength of 
operation are increased by the reflex action at 
the free end of the element, reacting power- 
fully and instantly, releasing the mechanism 
latch without delay or injury to the thermo- 
static bimetal itself. The high factor of safety 
in the tripping elements insures repeated 
unimpaired action undef severe conditions. 
Thus, the proven Chace qualities of strength 
and reliability contribute to the efficiency of 
an outstanding new device. 


GEE: 3 is 
o 


Fig. 3—Automatic packaging machine for filling 
bottles and packages with precise quantities of pills, 
buttons, screws, etc., at rates up to 15,000 per min, 
controlled by the electronic counter at the bottom 


count is set up on dials on the front of the cabinet 
This really is a subtraction process, as what is actuall) 


¢ Co set up on the dials is that number which remains whet 
a : the desired count is subtracted from the total capacity 
i ras f of the instrument. Thus, if it were desired to have a 

counter limit some operation to 3333 units, the pre 


determined setting on the dials would be 6667. 
Input impulses may be derived from any one of many 


Thermostatic Bimetals 


1608 BEARD AVE. + DETROIT 9, MICH. 
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Dayton Multiple V-Belt Drive transmits power to sand conditioning blade 


Drudgery of sand conditioning—the painfully 
slow method of shoveling—has been replaced by 
a modern, mechanized method. Now, a lawn 
mower type, cutting blade cylinder does the work 
easily, more uniformly. For fast, smooth and 
dependable power flow the designer specified a 
Dayton V-Belt Drive. And, as a result, uniform 
sand conditioning increases foundry production 
of better castings . . . at less cost per unit. 

This is another of the many examples of the 
flexibility of Dayton V-Belt Drives. The capacity 
of Dayton V-Belt Drives to perform in excess of 
standard requirements—under all operating con- 


Dayton 
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ditions—is another of the many reasons more 
industrial designers consistently specify Daytons 
for original equipment. A Dayton Power Trans- 
mission Specialist is ready to help you. Call or 


write: DAYTON RUBBER - DAYTON, OHIO. 


now: Rayon Cords 


PROVIDE DAYTON V-BELTS WITH 


1. Minimum Stretch 2. Greater Flex Strength 
3. Longer V-Belt Life 

%* Rayon cords are specially processed by Dayton for 

use in V-Belts to provide the most efficient and eco- 

nomical power transmission service for your machine 


needs. For the complete story write for booklet A-469. 
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INSULATED 
WIRE AND 
CABLES 





@ Rubber and Synthetic Cords and Cables in a wide 
range of sizes, stranding and conductors. 


@ Cotton and Rayon Braided Wire for all general 
flexible cord applications. 


@ Special Cables and Portable Cords. 


@ Cord Assemblies—standard and to specification 
for all types of Electrical Appliances. 


@ The right cord for each job. 


Send for Sample Card... 


*‘Acewire” Cords and judge quality for yourself. 


THE ACCURATE INSULATED WIRE CORP. 


Manufacturers of Quality Wire for a quarter of a Century 
28 FOX STREET @® NEW HAVEN, CONN. 


inspect 14 different 





















Let a WELD-BILT engineer show you 
ways to speed up your materials han- 
dling methods while reducing your op- 
erating Costs. 


PORTABLE ELEVATORS @ HYDRAULIC LIFT 
TRUCKS @ 2 & 4 WHEEL TRUCKS @ TIERING 
MACHINES @ BARREL TRUCKS & RACKS 


Leading American industries use and endorse 
WELD-BILT equipment. Write for illustrated 
folder. 


The WELD-BILT Heavy-Duty 
Hydraulic Lift Truck — 
6,000 to 10,000 Ib. Capacities. 


WELD - BILT 
Portable Elevator 


IS ae 


233 Water St., West Bend, Wis. 


Materials Handling Engineers 
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kinds of operation, including shaft rotation, contact 
closures, interruption of a light beam upon a photocell 
reciprocating motion, electromagnetic field disturbances 
and many others. 

In addition to applications suggested above, thes 
electronic counters have been used to control the stack 
ing of steel sheets, bottling pills, and the placing of 
zipper fasteners upon fabrics. 


* © Commercial Standard for Colors 
for Molded Urea Plastics 

A new Recommended Commercial Standard, 
4325, for colors for molded urea plastics, has been cir 
culated for approval by the Division of Trade Standards, 
National Bureau of Standards. The document sets up 
17 colors as standard and undertakes to define them 
A table lists the colors with their designations accord- 
ing to four separate systems of color notation. A fifth, 
according to the draft of the standard itself, will be 
added later when designations under the system of color 
nomenclature sponsored by the International Commis 
sion on Illumination becomes available. The first four 
systems of color designation now represented in the 
table are that of the Inter-Society Color Council—Na 
tional Bureau of Standards; the Munsell notation; the 
standard Color Card of America issued by the Textile 
Color Card Association of the U. S., Inc.; and the 
Color Harmony Manual issued by the Container Cor 
poration of America. 

The recommended commercial standard as circulated 
contains provisions for supplying standard samples of 
color and a method for stating conformity with the 
standard. 


TS 


© © The Smallest Strand of Tungsten Wire 
Weighs One-Half Gram per Mile 

A-strand of tungsten wire so microscopic that 1,000 
feet of it reeled on a bobbin appears invisible to the un 
aided eye has been manufactured. The wire, 0.00018-in 
in diameter, is the smallest produced in the 40-year his 
tory of wire drawing in the tungsten department at the 
Westinghouse Lamp Division, Bloomfield, New Jersey 
A 20-layer stack of the wire would equal only the thick 
ness of a sheet of newsprint and a pound of it would 
stretch single-strand for 950 miles. The wire was pro 
cessed on special assignment for the Bell Telephone 
Laboratories. It is required for an amplifying tube. 

To produce the 0.00018-in. wire, it was given a special 
chemical bath after being drawn through the finest indus 
trial diamond dyes available to fabricate tungsten fila 
ment wire for electric lamps and electronic tubes. Since 
obscure wire sizes are impractical to measure mechani 
cally, engineers computed the average diameter by weigh 
ing an eight-inch-long strand of the wire on a scale 
balance sensitive enough to record the weight of a penci! 


| mark on a postage stamp. 





ASHVE Meeting Features Technical Sessions 

Technical sessions will feature the semiannual meeting of the 
American Society of Heating and Ventilating Engineers to be 
held June 2-4, inclusive, at the Hotel del Coronado, Coronado, 
Cal. Nine papers on research activities and other subjects on 
heating, ventilating and air-conditioning will be presented. 
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"Substitute materials in your product 
will no longer be acceptable" 


to meet 
the 
competition 


1 


HUSSEY 
COPPEP 


Design engineers . . . manufacturers . . . and John Q. Public 
. .. learned the hard way about substitute materials in all 
types of products during the period of critical shortages. 


Today . . . with this experience behind them . . . the demand 
is more and more for the uniform, known quality and 
durability of Hussey Copper. For nothing replaces copper 
where copper’s characteristics are required and no material 
could be finer than genuine HUSSEY COPPER. 


Cc. G. HUSSEY & CO. 
(Division of Copper Range Co.) 
ROLLING MILLS and GENERAL OFFICES: PITTSBURGH, PA. 


Hussey Warehouses Carry Stocks of Copper and Brass 
Products for Prompt Delivery. 
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ANGER oi strikes in the nation’s vital indus 

tries overshadows all other factors in the im- 

mediate industrial scene. It would be foolish 
to try and indicate the course of events on more than 
a day-to-day basis, for the situation is as fluid as it is 
potentially dangerous. At this writing the telephone 
strike is still stalemated ; the coal strike is obviously only 
in a state of truce until July when government control 
ceases; warning strike notices have flashed over the 
steel and automotive horizons: and there are rumblings 
from other directions. 

Perhaps common sense, good will and mutual self 
interest will cause labor and management to get together 
and settle the present and potential disputes without any 
crippling harm to the nation’s economy. Several months 
ago there were hopeful grounds for this sort of under 
standing. Whether this spirit can be revived is the 
present imponderable. Between the rising cost of living. 
the new wage demands, and the threats of drastic labor 
legislation, the situation unfortunately holds too much 
bitterness. 


High Price Structure Is Major Problem 


An encouraging sign is the attitude of leading execu 
tives toward the rising prices. Charles E. Wilson, presi 
dent of General Electric, has outlined a realistic policy 
which applies both to wage increases and profits: “Fur 
ther general wage increases,” said Mr. Wilson, “should 
be postponed until such time as all-out production effort 
on the part of employees, together with the full appli- 
cation of technical developments resulting from war 
experience, puts American industry in a position to 
begin again to decrease the prices of goods and services 
to the consuming public, with resulting maximum ad 
vantage to the greatest number of people in the nation.” 

Performance-wise, business has been doing well dur 
ing March and April. For example. the National As 
sociation of Purchasing Agents’ monthly survey for 
March found a “continued high volume of industrial 
business.” Other sources indicate satisfactory condi- 
tions through April, subject to dislocations caused by 
the telephone strike and the temporary “safety” coal 
strike. Inventories, however, are being closely control- 
led. This is a natural consequence of the continuance of 
high-price levels. Buying is of the “hand-to-mouth” 
kind with long-term commitments made primarily to 
protect manufacturing schedules. 

Steel production for the week of April 14 was esti- 
mated at 94.5 per cent of capacity, equal to a production 
of 1,653,700 net tons of ingots and castings. During the 
week of March 25, it had reached a peacetime high of 
97 per cent. Drop in output is held traceable to tight 
supplies of coal caused by the recent “safety” strike, 
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HIGHLIGHTS 


also to continued difficulties in obtaining scrap. Urgency 
in the scrap situation has resulted in a joint drive by 
five big steel and iron trade organizations to obtain re 
lease of government-held scrap. The American Iron 
and Steel Institute heads the group, with the other mem 
bers consisting of the Institute of Scrap Iron and Steel, 
Steel Founders’ Society of America, Gray Iron Foun 
ders’ Society, and American Malleable Society. For the 
first quarter of the year, steel output set new records 
\ccording to the American Iron and Steel Institute. 
output of ingots and castings during January totalled 
7,212,000 tons. March output was estimated at 7,500, 
ONO tons 


Copper Duty Suspended 


The Senate has voted to lift import duty on copper 
until March 31, 1949. The Senate bill differs from the 
previously passed House bill slightly in respect to an 
amendment on copper sulphate, but this difference is 
expected to be ironed out quickly so that the bill can gi 
to the President for signature. Despite the suspen 


sion of the import duty, prices are not likely to recede 
or even hold at present levels. On the contrary, trade 
factors confidently expect domestic prices to move up 


shortly. 


per Ih 


\t this writing, the domestic price is still 21 “4c 
The world price is 2334c. Sellers feel that the 
U.S. market must necessarily rise to world levels. The 
removal of the 4c-per-lIb duty would leave that much 
more absorptive capacity in the domestic market for 
higher prices. Copper scrap prices too are moving in an 
upward direction and supplies are extremely tight. No 
matter how you shuffle the components of the copper 
situation, it all adds up to this inescapable fact: A 
powerful and persistent world demand that is consis 
tently in excess of world supplies. Undoubtedly, the 
suspension of the excise tax will vastly help our con 
suming manufacturers for they will be able to go out on 
the world markets on an equal competitive basis with 
other buvers, but it will neither cause prices to come 
down, nor help to increase supplies. 


March Copper Output Up 


United States copper production in March sounded 
an encouraging note. Refined copper output hit 88,131 
tons, against 77,591 in February, thus setting a new 
postwar record. Deliveries to domestic consumers 
totalled 123,590 tons, leaving a gap of 35,459 tons be 
tween production and consumption which was filled from 
imports or government reserves. The government stock 
pile, of course, is rapidly dwindling. Stocks of refined 
copper at refineries, on consignment, and in exchange 
warehouses (but excluding consumer stocks) dipped to 
69.727 tons in March from 74,645 tons in the preceding 
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CHISEL EDGES 


as 


EVERY LOOSENING ACTION 


¢ EverLOCK Washers are designed to give extra 
“traction needed when your assemblies are sub- 


E Be ccced to extreme strain, expansion, contraction 
Resor vibration. 


a0 _Many wide chisel edges . . . driven into the 
Stontiguous faces of both viele and nut by 
; : erful spring tension . . . grip with their full 
mith to provide unmatched staying power. 
a is fast and easy. Four standard 
oe # meet most lock washer needs. Guard your 
BiiMimblics with “The Washer That Has The 
dik ie.” Wire, phone or mail your orders today. 
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‘BBB’ ELECTRO-GRAPHITIC CARBON 


Compounded with meticulous 
care to meet exacting electri- 
cal.and frictional standards. 


BBB Electro-Graphite Carbon Brushes 
are specifically recommended where 
high peripheral speeds, excessive am- 
perage requirements or other trouble- 


some brush factors are encountered. 


They might readily prove the solu- 
tion to one or more of your present 
brush “problem” installations. May 


we send you complete data? 


Sd eg ee 


460 W. 34th ST. NEW YORK 1.N.Y 


ESTABLISHED 1893 


month. Vivid indication of how last year’s copper strike 
set back production is a comparison between the first 
quarter of 1947 with all of 1946. Also note how the 
gap between production and consumption depleted re- 
serve stocks. 





Refined cop- | Refined cop- 
per produc- |per consump- 
tion, tons | tion, tons 


245,866 / N16 
604,071 


First quarter, 1947 | 


12 months, 1946 1,260,921 





Lead prices have also been under upward pressure, 
although to this writing the market has been maintained 
at 15¢ per lb. The two leading lead producers have 
indicated their intention of maintaining the market at 
this level and have been booking forward orders ac- 
cordingly. But fly in the ointment of good intentions is 
the rising world market. The British Ministry of 
Supply, for instance, has recently sharply increased 
prices up to an equivalent of 16.17c. Although this is 
considered as affecting only British markets, there is 
some trade opinion that the American market cannot 
long resist the pressure of higher prices elsewhere. 
Silver, after gyrating up and down, has stabilized some- 
what with the official New York price at this writing 
set at 76c per oz. 


Plastics Supplies Improve 

In nonmetallic materials, natural rubber trade has 
been returned to private hands. It is expected that im- 
ports are due for a 50-per cent rise this year. Despite 
still unsettled conditions in Malaya and the Netherlands 
Indies, primary production has been steadily improving. 
In the plastics fields, government controls over phenolic 
molding materials have expired, but the phenolic pro- 
ducers have been unanimous in assuring the electrical 
manufacturers that an equitable share of the molding 
materials will be provided for electrical wiring, switch 
panels, switch blocks and components of fractional- 
horsepower motors. 

From the supply angle, plastics present a mixed pic 
ture, according to Frank Carman, general manager of 
the Plastics Materials Manufacturers’ Association, re- 
porting at a recent Pacific Coast meeting of the Society 
of the Plastics Industry. Thermoplastics supplies are 
generally equal to requirements. Plant-extension 
promises by manufacturers have been fulfilled in many 
instances and have served to considerably relieve the 
shortages that existed during 1945 and 1946. Thermo- 
setting materials, on the other hand, although being 
produced at high levels, are still definitely on the tight 
side. In this case, the shortages in basic chemicals such 
as benzol, phthalic anhydride, formaldehyde, phenol, 
cresols, and other critical items have formed the bottle- 
neck. 

Cotton linters, the price of which went practically sky- 
high in 1946, are down to saner levels, and further im- 
provement is expected. This will tend to help the cellu- 
losic situation. But the shortages in plasticizers con- 
tinue to plague the cellulosics and also the vinyl pro- 
ducers. Here too the trouble lies with shortages in basic 
coal tar chemicals. Improvement is not expected before 
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Another of the many questions on electrical contacts, 
for which FANSTEEL engineers invite you to use 
t their years of experience in every factor and every 
F duty of contact application, throughout the field. 





Many engineers find that a snap action reduces arc erosion and material 

migration. This is true in D.C. circuits, but for A.C. operation quick make Action photographs made in Fansteel 

and slow break usually result in longer contact life. Laboratory show (above) normal arc 
; when A.C. circuit is broken slowly. 
(below) Intense arc when circuit is broken 
too rapidly. In A.C. circuits slow break- 
ing action is usually preferable. 


In open position, there should be sufficient space between contacts to prevent 
danger of sustained arc as circuit opens. 


In devices for inductive loads, it is to be borne in mind that a peak voltage FEEL FREE TO WRITE US 


; many times the normal is encountered. With certain resistance loads high : 

‘ inrush currents must be provided for. ON ANY PROBLEM 

; pes oc See . . « OR TO ASK FOR 

P This is just one instance. EVERY contact application Is an individual 

application. PERSONAL CONSULTATION 


To your own experience you are invited to join that of Fansteel on every 
conceivable problem that can arise in contacts for your particular uses. Con- 
sultation with Fansteel Engineers involves no obligation whatever. 


You thus gain all the advantages of the wide experience of Fansteel’s spe- 
cially trained engineers — in the Fansteel Laboratories equipped for thorough 
testing on all points before contacts are specified for your devices. In many 
cases an important saving in costs is effected with contact betterments. 





The latest edition of r booklet, "FANSTEEL ELECTRICAL CONTACT 


craic "Ee DIC LIAAINOASY ' i 
“AN ENGINEER HAN DB( Kf Nas rougnt forth many appro, 
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PANSTE Ewes 


FOREMOST MAKERS OF ELECTRICAL CONTACTS 
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another six months. Brightest spots in the plastics pic 


ture are the continued improvements in polystyrene 
production, also in the output of acrylics. It is interest 
ing to note from Mr. Carman’s report that emphasis on 
SPRING-A CTION the industrial demands for plastics material is in the 
direction of ‘‘various electrical equipment, radios, refrig 
erators, washing machines, motors and general indus 
trial equipment.” The automotive field, of course, is 
a major outlet. 
Shipments of a-c fractional-horsepower motors in 
February dipped to approximately 2.27 million units 
from the January figure of 2.35 million units (CPA 
reports). Backlog has declined to 38.89 million units 
from the January total of 40.29 million. This whittling 
away at the backlog has aroused considerable specula 
tion among manufacturers as to exactly how much water 
is contained in the total backlog figures. It is no secret 
that the practice of duplicating orders has been carried 
on widely—to the extent frequently of placing the same 
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Calendar of Meetings 






























May 6-10—1947 National Plastics Exposition, sponsored 


a > by the Society of the Plastics Industry, Inc., The Coliseum, 
i AL —— Chicago. 
1 om ae May 6-10—1947 Convention, Society of the Plastics In- 
TT) aT tion dustry, Inc., the Stevens Hotel, Chicago. 


May 12-17—1947 Radio Parts and Electronic Equipment 
REG. US PAT OFF 2, Conference and Show, Stevens Hotel, Chicago. 


a 
cS 


May 19-21—Annual Spring Meeting, Association of 
American Battery Manufacturers, Inc., Biltmore Hotel, 
Los Angeles 


May 27—Third Annual Spring Meeting, The Metal 
Powder Association, Waldorf-Astoria Hotel, New York 
Spring-Action Plugs are the only products of City 


their kind that will make satisfactory contact at June 2-4—3lst Annual Meeting, American Gear Manu- 


all times without tampering with the contact due facturers Association, The Homestead, Hot Springs, Va 


to independent action of the blades. They are not June 2-4—Semiannual Meeting, American Society of 
Heating and Ventilating Engineers, Hotel del Coronado, 


affected by vibration and make good contact 
Coronado, Cal. 


even in worn outlets. 


OVER 250 MILLION NOW IN USE 


Spring-Action Plugs eliminate return 
merchandise due to faulty contact of plugs 
as well as complete failure of contact. 


June 3-5—Meeting, Farm and Home Freezer Manufac 
turers Association, Cavalier Hotel, Virginia Beach, Va 


June 9-11—34th Spring Meeting, The American Soci- 
ety of Refrigerating Engineers, Hotel Alexandria, Los 
Angeles 


June 9-13—Summer General Meeting, American In- 
stitute of Electrical Engineers, Montreal, Que. 


June 10-12—Annual Convention, Radio Manufacturers 


Since loose contacts cause arcs, voltage drop Association, Stevens Hotel, Chicago. 


June 16-18—Annual Meeting, Stoker Manufacturers’ 
Association, Lookout Mountain Hotel, Lookout Mountain, 
Tenn. 


and current interruptions, to assure a good con- 
nection for Fluorescent Lamps. . . Electrical Test 


Sets ... Medical Instruments . . . Portable Tools... ois. : ; , 
June 16-19—Semiannual Meeting, The American Society 


of Mechanical Engineers, Stevens Hotel, Chicago. 
June 16-20—1947 (50th) Annual Meeting, American 
Society for Testing Materials, Chalfonte-Haddon Hall, 
Atlantic City. 

June 22-28—Spring Meeting, National Electrical Manu- 
facturers Association, The Homestead, Hot Springs, Va. 


py 4 [ F p i I FCT " F p M 1 1 lJ CTS June 23-27—Industrial Finishing Exposition, sponsored 
by American Electroplaters’ Society, Convention Hall, 


INC. Detroit. 


For additional news of coming meetings 
76-86 COIT STREET IRVINGTON 11, N. J. and expositions, see the Trade Associ- 


CHICAGO OFFICE: 626 W. JACKSON BLVD., CHICAGO 6. ILL ations and Technical Societies section. 


Electrical Appliances and any electrical devices, 
use Spring-Action Attachment Plug Caps. 


Made Exclusively By 
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IKE so many other manufacturers, the Harvey 
Dental Specialty Co., of Los Angeles has found 
the answer to their production problem in the 
low-temperature silver brazing alloy EASY-FLO. 


At the right you see the new Harvey Vapor Pres- 
sure Sterilizer for modern dental practice, with 
separate views of the tank and tray. Every arrow 
points to an EASY-FLO joint—11 in all totaling 
7% lineal feet of brazing on copper, brass and 
steel—all done in a gas furnace in a little over 
6 minutes. That’s fast production and its eco- 
nomical production. Every tank is tested at 100 
pounds per square inch—far above the normal 
operating pressure of 20 pounds at 250°F. 


The results of the change from the original soft 
soldering have been so satisfactory from every 
angle that Harvey engineers are redesigning other 
units around silver alloy brazing. 
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IF YOU CAN USE FASTER, LOWER-COST PRODUCTION 
of strong, leak-tight, virtually indestructible joints 
in ferrous, non-ferrous or dissimilar metals, then 
you want the facts about low-temperature silver 
alloy brazing. One of our field engineers will give 
them to you—without obligation. Call or write 
our nearest office. For printed details, write to- 
day for BULLETIN 12-A. 


Oe 


82 FULTON STREET 


Bridgeport, Conn. « Chicago, Ill. « Los Angeles, Cal. « Providence, R. |. + Toronto, Canade 
Agents in Principal Cities 


NEW YORK 7, N.Y. 





GIVE YOUR 


TRACING CLOTH 
the 1*2¢3>° test— 


TRANSPARENCY NON- 
FEATHERING 


ERASABILITY 


MICRO-WEAVE and PEL-X 


win on ALL three 


Whatever you want most in a tracing cloth, 
you'll find it in these two great products of 
Holliston Mills. Try them both and you'll 
agree: it pays to make sure you get “all 
three": maximum transparency and maxi- 
mum erasability and minimum feathering. 


Send for Samples. 


TRACING 7 She 
ae eee 
MICRO-WEAVE, 


in white or blue, 
for ink or pencil. 


PEL-X, white pen- 
cil, water repellent. 


THE HOLLISTON MILLS, INC. 


NORWOOD, MASSACHUSETTS 
“NEW YORK . CHICAGO 


order with as many as six manufacturers. 

February was a record-breaking month for factory 
sales of standard-size vacuum cleaners, The Vacuum 
Cleaner Manufacturers Association reports sales aggre- 
gating 272,927 units—126 per cent higher than in the 
corresponding month last year. 

Sales of mechanical stokers, however, took a severe 
slump in January and December, owing primarily to 
emergency conditions resulting from the coal strikes 
last November and December, as well as to seasonal 
causes. February factory sales dropped to 2483 units and 
January sales were 4497 units, as against 7933 sold in 
December. (Bureau of Census figures. ) 

Machine tool shipments have held up in February. 
Preliminary reports to the Machine Tool Builders’ As- 
sociation show total shipments valued at $24,200,214. 
All industry shipments are estimated at $26,594,000. 
January totals were slightly lower. 

Total output of radio receivers in February dipped 
below January figures—l1,379,966 sets against 1,564,171, 
according to Radio Manufacturers Association figures. 
Porcelain enameled products are going along at a good 
clip. Dollar value of all shipments in January was 
$4,500,000 greater than the total for the corresponding 
month in 1946, A substantial portion of these shipments 
were refrigerator and washing machine parts, and re- 
lated items, adds the Porcelain Enamel Institute. 


Annual Reports Emphasize Research 

A glance through the current crop of annual reports 
reflects a continued emphasis on research projects and 
product development. Despite the many uncertainties 
that plague industry on the domestic scene, and the un- 
settled world conditions, research continues the bedrock 
on which manufacturing companies—small no less than 
large—build for their future. 

An excellent evaluation of the creative role of re- 
search in industry appears in the Spring, 1947, issue 
of The Index, quarterly publication of the New York 
Trust Company. 

Research and development in the United States, the 
report estimates, amounts today to more than a billion 
dollars a year—triple the annual expenditures prior to 
the World War II. Research actually has become “an 
industry in itself as well as an incubator of industries.” 
The continuation of a liberal tax policy in respect to 
research expenditures is urged as a basic necessity for 
further progress. 

The annual Westinghouse report presents the ob- 
servation that “engineering effort cannot be considered 
entirely apart from that of production and sales.” A 
typical example of the coordinating efforts required in 
product development, new production facilities, etc, is 
shown in the development of the Westinghouse “Life- 
Line” motor which reached production stage last year. 
(See page 158, October, 1946, ELEcTRicAL MANUFAC- 
TURING. ) 

Interesting sidelight on the motors at work in industry 
is given in the General Electric annual report. Motors— 
aptly termed “muscles of industry”—were shipped out 
of G-E plants last year at a rate of 7,000,000 annually. 
They ranged from 4 oo-hp units to an 89,000-hp giant 
developed for a wind tunnel. This report, too, devotes 
a major portion of its contents to research developments, 
both fundamental and applied. 

In the 55th annual report of the Philco Corporation 
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New CLARE Type ‘J’’ d.c. Relay Combines the Best 
Features of Conventional Telephone Type Relay 
With Tiny, Lightweight Aircraft Design Relay 


e This new CLARE Type “J” 
Relay gives you unheard-of per- 
formance in the small size and 
light weight that meet modern 
streamlined design demands. 


‘Sturdy construction, large con- 
tact spring capacity and adapta- 
bility to a wide range of specifi- 
cations, are provided in a relay 
which weighs slightly more than 
two ounces, slightly more than 
two inches in length. 


Here at last is atwin contact relay 
in which the chance of contact 
failure is reduced to the lowest 
possible limit. The long, flexible 
contact fingers of the bifurcated 
stationary springs allow the con- 
tacts to operate independently of 
each other. One contact is sure 
to close even when the other may 
be blocked by presence of dust 
or grit. 


LA - 


Twin contact points have high 
rated current carrying capacity 
of 4 amperes, 150 watts, permit 
use of standard twin-contact 
springs for most applications. 


These are but a few of the remark- 
able features which make this 
new CLARE Type “J” Relay a 
valuable addition to the Clare 
line of “Custom-Built” Relays 
and Stepping Switches which 
most effectively meet tough relay 
design requirements. Clare Sales 
Engineers are located in princi- 
pal cities to discuss relay prob- 
lems with you. Look in your 
classified telephone directory or 
write: C. P. Clare & Co., 4719 
West Sunnyside Avenue, Chicago 
30, Illinois. Cable Address: 
CLARELAY. In Canada: Canadian 
Line Materials, Lid., Toronto 13, 
Ontario. 


RELAYS 


"'Custom-Built’’ Multiple Contact Relays 
for Electrical and Industrial Use 
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Outstanding Features of 
CLARE Type ‘J’’ d.c. Relay 


Independent Twin Contacts: Dome shaped contacts 
on movable springs; flat discs on fixed springs. 
High Current-Carrying Capacity: Twin contact 
points of palladium contact material have rated 
current-carrying capacity of 4 amperes, 150 watts. 
Concealed Wiring: All contact-spring terminals as 
well as coil terminals located at rear end of relay. 
Wiring concealed when relay is mounted on panel, 
base or mounting strip. 
Large Armature Bearing Area: Hinge-type arma- 
ture has bearing of completely new design which 
provides largest possible bearing surface. Pivot pin 
turns in cylinder of a different metal, which is full 
width of the heelpiece. 
Efficient Magnetic Structure: Heelpiece and other 
magnetic iron parts are exceptionally heavy for the 
size of the relay, providing a highly sensitive and 
efficient magnetic path. 
High Operating Speed: Designed for extremely fast 
operation... a minimum of one to two milliseconds. 
Large Contact Spring Pileups: Both single and 
double-arm relays are available. Power and sensi- 
tivity permit handling of large spring loads... 
maximum of ten springs on single arm relay... 20 
springs (10 in each pileup) on double-arm relay. 
Coils . . . Single or Double Wound: Either single or 
double coil windings can be provided. 

| Dimensions: Overall length: 2%"; Width: 134” 

| (with 10 springs); Height: 1%”. 


; 


| Weight: Net: 2/2 oz. (approx.). 





Courtesy HURLEY Machine Division, makers of THOR Washers 


way are CORNISH wire prooucts 
SPECIFIED BY THIS LARGE MANUFACTURER 
OF WASHING MACHINES? 


Because their ENGINEERING Department knows 
by test thot they will give faithful and enduring 


performance ... 


Because their PRODUCTION Department finds that 
they have those qualities essential for quick 


installation on their assemby line . . . 


Because their PURCHASING Department realizes 
that these Quality Products, backed by de- 
pendable service, are sold at prices that spell 


true economy... 
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research activities are underscored. Expenditures in 
1946 reached approximately $3,900,000, including some 
special projects for the government. Diversification is 
indicated by applied research in the field of radio, tele- 
vision, refrigerator and freezer products. 

In the field of materials, the annual report of the 
U.S. Steel Corporation draws attention to fundamental 
and applied research projects on a wide front, including 
such diverse research activities as the development of 
improved wire products for magnetic sound recorders. 

Statistical reports, trade surveys and company news 
point up daily the importance of export markets for the 
electrical manufacturers. A study recently completed 
by the Council for Inter-American Cooperation reveals 
that more than 11] per cent of all requests from Latin 
America for U. S. manufactured products are for elec 


| trical equipment and appliances. This report was based on 


a study of 2725 trade inquiries. Sylvania Electric Prod- 
ucts International Division says that 1946 sales were 
approximately double that of 1945, and a further increases 
is expected in 1947, On the overall side, January ex 
ports of all U. S. products topped December figures by 
$79,000,000, to reach a total of $1,116,000,000. 

Possibilities for advanced design in electrical exports 
for markets heretofore considered backward is drama 
tized by recent well-founded reports that facsimile 
equipment is being seriously considered as backbone 
for Chinese telecommunication system. 

Output of FM radio receivers has fallen way behind 
expectations during 1946 and this has been a cause for 
much soul-searching in the radio industry. As a result 
a survey was instituted by the Radio Manufacturers 
Association both to analyze the causes for 1946 setbacks 
and to realistically appraise 1947 prospects. Only 1.4 
per cent of the total production of radio receivers last 
year were FM sets. Shortages of components and 
skilled labor, other reconversion obstacles, and difficul 
ties in making new designs click, were the contributing 
causes. 

This year, however, the report concludes, the picture 
is much brighter. For the first quarter, percentage of 
FM sets has already risen to almost 5 per cent and is 
rising monthly. Indications point to an output for the 
whole of 1947 of some 2,600,000 receivers with FM 
facilities. Most of these will be combination AM-FM 
sets. The report stresses strongly the importance of 
good design in FM sets 


INDUSTRIAL BRIEFS 


Eastern Industries, Inc., New Haven, Conn., has purchased 
the buildings, machinery, and product production rights of the 
McIntyre Co., Newton, Mass., manufacturers of precisior 
pumps and fluid motors. Operations will continue as the Mc- 
Intyre Division, Eastern Industries, Inc. Key personne! 
will stay with the division. Eastern’s recently set up Automatic 
Signal Division will continue to make electronic equipment 
at Norwalk, Conn. By the McIntyre acquisition, Eastern I 
dustries rounds out the extensive line of pumps it already mar 
ufactures at the Eastern Engineering Division, New Haver 
Conn. 


As part of a reorganization plan to expand its air-condition 
ing department, General Electric Co. has set up the Refrig- 
eration Machine and Remote Equipment Divisions at Bloom 
field, N. J., to assume full product line responsibility for the 
design, manufacture, and marketing of refrigeration machines 
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CeCe ia rire Control 


gives exact control of all cooking temperatures 



























Formerly, with older-style controls, the 
range user was restricted to a few spe- 
cific heats, with no “in-between” control. 








A 
: 
: 
: 
y 
PE T-K Infinite Control (showing With the new T-K Infinite Control, choice 
2 mechanism exposed) with four of heats is unlimited between 3% and 
e control knobs. Size of unit, 100% of wattage. This close control is 
411 16x 411 16 inches. what users have always clamored for. 
Now it's here! 
‘T-K fnfinite Control, “the control of a thousand heats,” by a tiny synchronous motor, and operated by a cam-and- 
: permits selection of exactly the right degree of heat on any contact system which regulates the amount of heat de- 
unit for any cooking operation. Heat output is adjustable sired for each cooking unit. ... Available, in limited quan- 
from 3% to 100% of maximum wattage. . . . The mecha- tities, to manufacturers of electric ranges now—more as 
nism of the T-K Infinite Control is ingenious, yet is simple soon as increased production facilities permit! Write for 
and built for long and trouble-free service. It is powered full details on this latest exclusive T-K engineering triumph. 


Fitting Companion to the New T-K Units for Many 
THERMO-KLEEN Wounotube Regular or Special Needs 





. 
The Thermo-Kleen Monotube Surface Unit has a single, Manufacturers of products or appliances involving electric 
free-acting, anchorless coil which maintains its flat utensil- heat are urged to consult us. We make molded electric 
contact surface after repeated heating and cooling. Avail- heating ‘units for a wide variety of industrial, commercial 
able in limited quantities, for new range equipment only. and domestic applications. 


Industrial Heating Units— Chicago 39. Cable Address: 
Switches—Controls HERMO- LEEN TUTTLEKIFT 





Manufacturers: Domestic and uttle G a“ t INC. 1823 N. Monitor Avenue, 


mot 


. 
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World-Wide Distribution: BRITISH ISLES—Ferro Enamels, Ltd., Ounsdale Road, Wombourne, Wolverhampton, England... SCANDINAVIA AND EUROPE 
(Except France)—Ferro Enameling Corp. of Holland, V. Helmonstratt Voltastraat, Rotterdam (West), Holland... AUSTRALASIA—Ferro Enamels (Australia 
Pty., Ltd.), Bourke Road, Alexandrie N. S. W., Australia... FRANCE AND POSSESSIONS—Societe Anonyme Pour L'exploitation des Procedes Ferro, 3 Rue 
Saint Georges, Paris 9 e, France... SOUTH AFRICA— Ferro Enamels (Pty.), Ltd., Johannesburg, South Africa .. . BRAZIL — Ferro Enamel S. A., Caixe Postal 
2948, Sao Paulo, Brazil... ARGENTINA, URUGUAY, CHILE AND PERU — Ferro Enamel S. A., Gibralter 1365, Avellaneda F. C. S., Argentina... MEXICO 
—Ferro Enamel de Mexico S. A., Edificio C. |. B. A., Guerrero No. 2, Desp. 309-310, Mexico, D. F.... CANADA—Ferro Enamels Canada itd., 629 
Wellington Street, Ottawa, Ontario, Canada... ALL OTHER COUNTRIES—Ferro Enamel Corporation, International Division, Cleveland, Ohio. 
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by SLATER 


Scores of satisfied customers 
acknowledge the superior design and 
workmanship of Slater Switches. Their 
value is being constantly proved in thou- 
sands of applications. 


SPST ROTARY SNAP SWITCH 
3A—125 V., 1A—250 V: Catalog No. 100 
Ye” IPS x 5/16” Shank, Single Hole Mounting 

6” Leads, One Knurled Nut 


Listed by Underwriters’ Laboratovies, Inc. 


ELECTRIC & 


WFG. CO., Inc. 
32-63 56th STREET, WOODSIDE, NEW YORK 
WRITE FOR BULLETIN 


SAMPLES AVAILABLE 
UPON REQUEST 


weRACTIO 
00 Oe ACTUATES Te LUE 


METALLURGICAL Engineers and Tech- built E-M-C No. 800 Fractional H.P. 
nicions hail new Buehler-Wais- Motor. 


man Electro-Polisher that electrolyti- Your own specialized fractional horse- 


cally polishes metals and alloys for 
laboratory microscopic study. A beau- 
tifully polished surface is produced 
with amozing speed and economy, 
ond the compactly designed unit de- 
rives its power from a precision- 


CUSTOM-BUILT FRACTIONAL H.P. MOTORS UP TO 1/15 HP. 


ELECTRIC MOTOR CORPORATION 


power requirements will be of equal 
interest to E-M-C designer-engineers. 
Possibilities are that your problem 
will be solved. And with supplies of 
materials improving, your orders may 
be filled with greater promptness. 


DIVISION OF HOWARD INDUSTRIES, INC. 


CUSTOM. BUILT FRACTIONAL wp. MOT 


RACINE © WISCONSIN 


ORS FOR ALL INDUSTpy 


remote air-conditioners, evaporative coolers and condensers, 
self-contained air-conditioners, remote room air-conditioners, 
etc. 


Teleregister Laboratories has been organized for long- 
term and advanced engineering research in the general field 
of electro-mechanical devices. These laboratories are a new 
division of The Teleregister Corp., an affiliate of the Western 
Union Telegraph Co. Offices will be at 157 Chambers St., 
New York City, and will be under the direction of M. L. 
Haselton, vice-president. 


Hotpoint Inc. will build a new electric range factory in 
Chicago on a 38-acre site. Production at all Hotpoint range 
factories at Chicago is expected to hit 12,000 ranges weekly. 
Company’s plans include factory expansion for electric water 
heaters, dishwashers, as well as other appliances. 


The Airtemp Research Laboratory of the Chrysler Corp., 
Dayton, Ohio, is now in full operation. This laboratory is 
a division of the company’s airtemp engineering department. 
Research to improve heating, air-conditioning and commercial 
refrigeration equipment will be conducted. 


E. F. Johnson Co., Waseca, Minn., has purchased the in- 
dicator light business of the Gothard Manufacturing Co., 
Springfield, Ill. This line will be administered as the Gothard 
Division of the E. F. Johnson Co. at Waseca, Minn. 


General Electric Co.’s new electronics manufacturing plant, 
the $25,000,000 Electronics Park at Syracuse, N. Y., has gone 
into production. The transmitter building will be the first unit 
of the big plant to be occupied, and it is expected that the end 
of the year will see all units in operation. 


A new sales division has been created by the Lord Manu- 
facturing Co., Erie, Pa., to serve the growing market for 
vibration control equipment in the field of household appliance 
manufacturers. This new division will be headed by W. W. 
Dalton. 


Royal Electric, Inc. has been formed to manufacture %4-hp 
capacitor-start motors. The plant is located at Jamestown, Ohio, 
and the general offices are at 711 Callahan Building, Dayton 2, 
Ohio. J. J. Daggon, formerly vice-president in charge of sales 
at Leland Electric Co., is president, and R. E. McNett is vice- 
president. 


A 42-acre site in Santa Clara, Cal., has been purchased by 
the Owens-Corning Fiberglas Corp. of Toledo, Ohio, for 
the construction of a $7,000,000 plant. 


The Consumer Products Division of Federal Telephone 
and Radio Corp. has started manufacturing operations at its 
new home in Harrison, N. J. This new plant, which is said 
to have the latest facilities for the production of home radios 
and consumer appliances, contains 250,000 sq ft. 


SKF Industries, Inc., Philadelphia, has made plans for 
expansion of plant facilities for production of spherical roller 
bearings by moving its cast iron department to Hornell, N. Y., 
and the cage stamping department to Shippensburg, Pa. It is 
expected that roller bearing production will be increased by 
about 50 per cent when the new facilities are available. 


The Conlen Corp., Chicago, and the Moore Corp., Joliet, 
Ill., have recently merged. The new company will be known 
as the Conlon-Moore Corp. Bernard J. Hank is president 
I. N. Merritt continues as vice-president and general manager 
af the Conlon Division, and Harry T. Worthington of the 
Moore Division. 


American Time Corp. has purchased the Pond Engineer- 
ing Co., also of Springfield, Mass. The latter will be operated 
as the Pond Engineering Division of American Time 
Corp. Kenneth Pond, formerly with Pond Engineering, will 
be chief engineer of the new division. This division previously 
manufactured automatic controls for machine tools and special 
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NOT JUST A BALL © 
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Sion years ago the General Industries 
Company, Elyria, Ohio, purchased a No. 3 
Warner & Swasey Turret Lathe equipped with 
Timken Tapered Roller Bearings on the spindle 
and at other important positions. 


The lathe is used for machining special hard 
plastic parts used in Rayon manufacturing 
equipment where acid conditions make metal 
parts impractical. These hard plastic parts are 
faced, bored and turned to close tolerances 
(.002” - .004”) with a spindle speed of 1480 R.P.M. 


It is not possible to employ a coolant on this 
work. An air blast is used after each chucking, 
but abrasive plastic dust settles over the entire ma- 
chine, creating very severe operating conditions. 


After 7 years of continuous 3 and 2 shift opera- 
tion (equal to 19 years of single shift service) 
Mr. John H. Curtiss, Assistant Superintendent 
of the General Industries Company recently 
wrote us as. follows: “I have watched this ma- 


NOT JUST A ROLLER “> THE TIMKEN TAPERED ROLLER © 





t spindl 
¢ when new 
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BEARING TAKES RADIAL 


e runs 





urtiss 







chine throughout all of its life here and it has 
given excellent service. The bearings of course 
deserve a share of the praise. I think it remark- 
able that the spindle bearings have held up so 
well. As far as I can see the spindle runs as 
smoothly as when new.” 


For outstanding machine performance specify 
the world’s outstanding bearing — and look 
for the trade-mark “TIMKEN” on every bear- 
ing you use. The Timken Roller Bearing 
Company, Canton 6, Ohio. 
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The Answer to Hundreds 
of Wiring Jobs... 


C.T.C. MIDGET TERMINAL LUGS 


Machined to Guaranteed Tolerances 


Now you can be sure of having firmly swaged 
terminal posts in the most confined spaces. That’s 
because these tiny, easy-to-solder, silver-plated 
brass C. T. C. Lugs are tested for tolerance to 
+.002” and seat solidly in the board. 

One of the few possible electronic and electrical 
applications listed here might give you an idea . . . 


Airport, Aircraft & Airway Equipment... Communi- 

cations Systems ... Electro-Medical Apparatus... 

ignition Equipment... Telegraph Apparatus... 
Wiring Devices 


Besides the cataloged lugs, several non-standard 
toolings are available for quantity production to 
meet unusual conditions. Or, we can quickly pro- 
duce to any specification you desire. 

Catalog No. 200 gives full details on the CTC line. 
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machinery and now 1s being reconverted for the manufacture 
of reset time switches and photographic timers. 


The Instrument Specialties Co., Little Falls, N. J., has 
set up a separate and complete department to handle the demand 
for low cost, short-run production of precision-formed and 
stamped beryllium copper and other alloy parts. 


Glomax, Inc., Fort Wayne, Ind., has been formed to manu 
facture lighting equipment. The new company has absorbed 
the Euclid Flash Lamp Co., Cleveland. President of the 
new firm is Earl B. Hoff, founder of the Euclid company 


Minneapolis-Honeywell Regulator Co., Minneapolis, 
Minn., and its industrial division, Brown Instrument Co., 
Philadelphia, have opened a district office at 27 Halstead St 
East Orange, N. J. 


Industrial Molded Products Co., Inc. is now located 
at 5201 N. Avondale Ave., Chicago 30. This change will give 
the company increased space 


General Electronics, Inc. has completed the constructios 
of its two-story building at Paterson, N. J. This new building, 
which contains 13,200 sq ft of floor space, adjoins the company’s 
original plant. 


Bright Light Reflector Co., Inc., Bridgeport, Conn., an 
International Appliance Corp., New York City, have bee 
merged and consolidated to form the Bridgeport Pressed 
Steel Corp., with headquarters in Bridgeport. Bright Light 
Reflector and International Appliance will retain their identities 
and present offices, but will be subsidiaries of the new company 
Isaac Litner is president of Bridgeport Pressed Steel 


[he Gilcor Products Corp., Dowagiac, Mich., has bee: 
recently organized. The company will manufacture among 
other things electric water heaters. J. L. Gillen is president 
and general manager. 


Raytheon Manufacturing Co. has made plans to move its 
broadcast equipment division now located in Chicago to its 
main plant at Waltham, Mass 


Radio Corporation of America has just been license: 
under the Cisin patent No. 2,086,256 to manufacture radio re 
ceiving sets employing the transformerless a-c/d-c principle 
Under the terms of the license, RCA licensees will also be 
granted the same privilege, according to an announcement by 
the Electronic Patents Corp., New York City 


The Electric Products Co. has established a Clevelan 
district office with headquarters at the factory on 1725 Clark 
stone Rd., Cleveland 12. G. J. Doss will be the manager of 


this office 


Westinghouse Electric Corp. has purchased the former 
Curtiss Wright Corp. plant at Vanport, Beaver County, Pa., fron 
the War Assets Administration at an amount in excess of 
$2,000,000. This plant will be occupied by the Westinghouse 
Standard Control Division which has been located in East 
Pittsburgh, Pa. It is expected that $20,000,000 worth of contro! 
equipment will be produced annually in this new plant 


The Formica Insulation Co., Cincinnati, has added a 
three-story addition to one of the units of the main plant. This 
will add 4,800 sq ft of working space in the factory. 


The Barton Co., West Hartford, Conn., has moved 1t- 
offices to 410 Asylum St., Hartford 3, Conn. 


Hess, Goldsmith & Co., Inc., Wilkes Barre, Pa., has 
formed an industrial fabrics division which is to be headed by 
Raymond F. Clark, formerly with Owens-Corning Fiberglas 
Corp. The company plans to expand its production of Fiber 
glas products and will also develop industrial fabrics from 
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® Creative men...engineers and engineering draftsmen...plan and build things 
to last. By the same token they look for instruments and equipment that will last. 
The tracing paper they draw on must be permanent. Their drawings must serve 
as lasting records. They may even have to use these same drawings years later 
to make new reproductions. 

For 79 years there has been a lasting partnership between Keuffel & Esser Co. 
equipment and materials and the engineers and draftsmen of America. This 
partnership has been so general, that there is scarcely an engineering or construc- 
tion project but what K & E products have played their part in it. 

One of these products is ALBANENE* Tracing Paper. Its 100% pure white rag 


fibers are stabilized and transparentized 


e © with Albanite, a K & E synthetic solid. 
Da rin € rs t n C red TI n “4 ALBANENE is permanent. ce a pt 


KE 


Drafting, Reproduction, 
Surveving Equipment 
and Materials 
Slide Rudes, 


Measuring Tapes. 
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it cannot “bleed” nor lose its transparency 
with time. For complete details, write to your nearest K & E distributor or to 


Keuffel & Esser Co., Hoboken, N. J. 


*Reg. U. S. Pat. Off. 
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...an Ideal metal por BY TIL EE 


1. Compression Spring; 2. Torsion Spring; 3. Extension Spring; 
4. Involute Spring; 5. Spring Contact; 6. Involute Spring; 
7. Compression Spring; 8. Fuse Clip; 9. Extension Spring; 10. 
Spring Washer; 11. lock Washer; 12. lock Washer; 13. 
Spring Washer. 


Yes, because of its ability to withstand frequent 
‘stress reversals,"’ Elephant Brand Phosphor Bronze 
is really an ‘ideal’ alloy for Springs, Expansion 
Bellows, Diaphragms, etc. Of course, its other well 
known and proven qualities are: Corrosion Resist- 
ance, Strength, Fatigue Resistance, Easy Worka- 
bility, Low Friction Coefficient, Resistance to 
breakdown under arcing, an excellent Electrical 
Conductor, and Non-magnetic properties — so, 
may we suggest that you look into the great advan- 
tages of ‘‘Elephant Brand,"’ the Pioneer Phosphor 
Bronze. Send for the Handbook mentioned below. 


This handbook gives in simple form: where and how to use 
Phosphor Bronze—and how to choose the alloy best suited 
for your purpose. You'll find it authoritative, complete and a 
great help in your work. Your request for a copy entails 
no obligation. 


Bronze in USA Sir | 


2200 WASHINGTON AVENUE PHILADELPHIA 46, PA. 


* 
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other textile fibers suitable for the electrical, coating and plas- 
tic fields. Mr. Clark will be located at the company’s branch 
office in New York City. 


Accurate Spring Mfg. Co., Chicago, has resumed manu- 
facturing activities at 1474 W. Hubbard St. following a fire 
which destroyed its main plant. Plans have been made for the 
construction of a new building at the site of the old plant. 


Carbide and Carbon Chemicals Corp., a unit of Union 
Carbide and Carbon Corp., has made plans to double its war- 
time production of polyethylene resins at its South Charleston, 
W. Va., plant. 


The Heating and Appliance Division of Evans Products 
Co. has finished moving its entire facilities to the company’s 
new plant at Plymouth, Mich. 


Inclinator Company of America, Harrisburg, Pa., is now 
located at its new factory and office building at 2200 Paxton 
Blvd., Harrisburg. 


Handy & Harman has opened a new plant at 3625 Medford 
St., Los Angeles 33. All products of the company, including 
silver brazing alloys and fluxes, will be produced here. H. A. 
Folgner will manage this plant. This is the company’s fifth 
plant, others being at Bridgeport, Conn., New York City, Provi- 
dence, R. I., and Toronto, Canada. 

Taylor Fibre Co., Norristown, Pa., has opened its new 
West Coast plant at La Verne, Cal. 


Federal Products Corp., Providence, R. I., has completely 
modernized its plant. This includes an addition of a three- 
story extension and also a third floor to its main plant. 


Towmotor Corp., Cleveland, has completed a new building 
containing an additional 33,000 sq ft. This will almost double 
present plant area. 


The Okonite Co., P 
office at 601 Chamber of 
W. Va., under the direction of Edward 


has opened a new branch 
Charleston, 


assaic, N. J., 
Commerce Building, 
A. Damrau. 


TRADE ASSOCIATIONS 
AND TECHNICAL SOCIETIES 


NEMA’s Policy on Certification Procedures 

The March issue of /ndustrial Standardization, published by 
the American Standards Association, contains an important 
statement of policy by the National Electrical Manufacturers 
Association in regard to: (1) standards for the products of the 
industry; (2) testing and certification of the product as meeting 
the standards by independent laboratories or inspection agencies ; 
(3) the desirability of a coordinated national system of certifi- 
cation, available to any industry desiring to use it; and (4) 
methods of protecting the consuming public in the operation of 
such a coordinated certification system. 

This statement of policy has been released relative to the 
new standard on “Public Approval and Certification Procedures” 
(Z34) which for some time has been under development by an 
ASA sectional committee, now in process of formal 
approval. 


and is 


New Electrical Graphical Symbols Standard Issued 


The American Standards Association has announced that a 
“master” standard, “Basic Graphical Symbols for Electrical 
Apparatus” (American Standard Z32.12-1947), covering sym- 
bols used in drawings employed in the electrical field is now 
ready for distribution. This standard, sponsored by the Amer- 
ican Institute of Electrical Engineers and the American Society 
of Mechanical Engineers, provides “building blocks” consisting 
of 152 basic symbols for electrical drawings, which in combina- 
tions can be used to describe on electrical diagrams an almost 
endless variety of circuits and other electrical devices 
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There is No Substitute 


For a Spring Washer 


Every practical man knows that wear 
occurs when vibrating metal contacts 
metal; even when seemingly bolted 
tight. 


He knows that bolted assemblies loosen 
because of bolt stretch, and the fric- 
tional wear of burrs, flares, and the 
pulverizing of paint, scale and rust. 


He knows that even if the nut never 


Originators of 





Newark 5, New Jersey 





budges, the other parts of assemblies 
wear loose unless a strong spring 
washer is used to expand as wear 
occurs—to expand continually, over 
long range if necessary, to hold all 
parts tight longer. 


There is no substitute. 


On all assemblies specify Kantlink 
spring washers for real bolted security. 





ange spring washer 
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Milwaukee 2, Wisconsin 











for improved Low Cost 
Drying and Baking-Install 


NALCO "sx LAMPS 


Engineered for production drying, time tested and job 
tried—_NALCO Infra-red lamps have proven themselves 
highly efficient and economical for all types of drying, 
baking or heating installations. Instantly responsive with 
no warm up period. The long lasting carbon filament and 
sealed, reinforced base assure minimum replacement. 


iustration shows var- 
nish coating on orma- 
tuse being quickly and 
efficiently baked with 
Nalco Infra-red Dri- 
therm Lamps. 


Send for bulletin: “Drying Problems Made Easy.” 


NORTH AMERICAN 
Electric Lamp Ca. 


St Louis 6, Mo. 


To 


The operating point of this 
precision switch falls within 

limits of +0.0001” for either direc- 
tion of actuator pin travel. Thus elec- 
tric circuits can be correlated with pre- 
cise mechanical movement. Write us 
for recommendations on your precision 
switch applications. 


Cana Leeal Fate ede 
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Previously symbols covering the power, electrical control, 
and communications fields have been made available in separate 
standards (Z32.3; Z32.5; Z32.10). Copies of the new American 
Standard Z32.12-1947 are available at 40c per copy from the 
American Standards Association, 70 E. 45th St., New York 17 


RMA Annual Meeting in June 


\nnual meeting of the Radio Manutacturers Association 
is to be held at the Stevens Hotel, Chicago, June 10-13. 

Among other recent RMA news is the announcement that the 
Parts Division group has referred to the Engineering Depart 
ment a proposal for selenium rectifier standards. Also on the 
RMA agenda is the preparation of a factual survey of the 
position of FM receiver production This survey has been 
authorized by the association’s board of directors. It is be- 
lieved that the relatively small production to date has been 
largely caused by difficulties in design and by _ production 
problems caused by shortages in certain components 


Association Elections 

Slate of new officers of the American Institute of Electrical 
Engineers, as made official at the recent winter meeting in 
New York City, is headed by Blake D. Hull, chief engineer, 
Southwestern Bell Telephone Co., St. Louis, Mo., as president 

Other recent elections include that of T. J. Flanagan, presi- 
dent of Garden City Fan Co., Chicago, as president of the 
National Association of Fan Manufacturers; J. K. Noel, Jr. 
of the Victor Products Co., Hagerstown, Md., as president of 
the Farm and Home Freezer Manufacturers Association; R. H 
Nelson, president of The Herman Nelson Corp., Moline, II. 
as president of the Industrial Unit Heater Association. 


Electron Tube Statistics Available 


A complete record of electron tube sales will now be made 
available through a statistical service sponsored jointly by the 
Radio Manufacturers Association and the National Electrical 
Manufacturers Association. 

NEMA’S statistical department will carry out this activity 
and will report on sales of manufacturers of all types of tubes 
except receiving, X-ray, and battery-charging types. The data 
will be compiled on a quarterly basis beginning with the first 
quarter of 1947. The information when made available is ex 
pected to be of major importance to the electronic industry 

Some 72 lighting equipment and allied manufacturers are 
already planning exhibits at the Second International Lighting 
Exposition and Conference to be held in Chicago November 
3 to 7 at the Stevens Hotel under sponsorship of NEMA’s 
Industrial and Commercial Lighting Equipment Section 


Fluorescent Lighting Group Moves 

New headquarters have been announced by the Fluorescent 
Lighting Association which is now located at 14 Reade St 
New York 7 

Among the new activities of the association is sponsorship 
of the monthly Cold-Cathode Fluorescent Lighting News, the 
first issue of which appeared during March. Recent staff ap 
pointments include that of Eugene S. West as technical di 
rector. Mr. West was connected with Sylvania Electric Prod 
ucts, Inc., and Duro-Test Corp. before the war. John W 
Mollica, of Mobecu, Inc., Boston, is the new president of the 
association, succeeding V. H. Todd 

On the agenda is the publication of several technical re 
leases and standards including data on fixture design. 


SAE Meeting Discusses Electrical Systems 


Specially designed trouble-free electrical systems for air 
craft were discussed at the recent National Aeronautic Meeting 
of the Society of Automotive Engineers held in New York City 

“Designers must consider electrical systems as essential parts 
of planes,” E. P. Buckthal, of United Airlines, Chicago, told 
the meeting, “because otherwise the system may become an 
unsatisfactory compromise between what is necessary and what 
will fit.” 

Mr. Buckthal pointed out that in 10 years the installed elec 
trical capacity of the transport plane has increased to one kilo- 
watt per passenger from only 72 watts, and that whereas early 
aircraft used electricity only for lights, wheel retraction, and 


ELECTRICAL MANUFACTURING 


—- 


Le Bb ssid accel eas 


ey 





MAY 1947 


N the big electric motors that power heavy industry, dis- 
I tinguished performance records can be traced to im- 
provements in the physical and electrical properties of 
electrical steel sheets. 

Many of these improvements—which also have brought 
new efhciency to the transformers that deliver, and the 
generators that provide, the electric current—have been 
contributed by the technicians and metallurgists of United 
States Steel. 

Forty-five years of constant research and experiment 
have made U-S-S Electrical Steel Sheets among the finest 
produced today. And similar efforts will continue to provide 
electrical sheets that insure top efhciency and dependable 
operation for electric motors, transformers and generators 
of all types and sizes. 

Whenever you are considering electrical steels for equip- 
ment that produces, distributes or uses electrical power, our 
specialists will be glad to help you select the proper grade 
of electrical sheet for each special use. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


7-599 


































































PAW Re ated 


N ot long ago we told you about our specialized solenoids. Once 
again our engineers have come up with THE SWITCHES needed to 
take care of o rather difficult design and operating problem. You 
know what usually happens when the circuit to a magnetic field coil 
is broken. You get ao surge of stored up energy that produces an arc 
both difficult and expensive to insulate against, particularly in 
rotating machinery. 


W ith these new ASCO Field Discharge Switches, it is practicable to 
install a resistor in parallel with the coil which will dampen the 
surge. The switches are used to facilitate the connection of the 
resistor ond to avoid power loss during normal operation. 


Tuporton feotures of these 
Field Discharge Switches include: 


- Open and enclosed types 
. field pole designed to break before 
or after main poles make (optional) 
c... independently pivoted field discharge 
pole equipped with efficient blowout coil 


d ... furnished with or without resistors, as required 
e . .. DC service; AC or DC operating coils 
f . .. accessory built-in equipment available 


Ou engineers will be glad to help you in the design of your equip- 
ment so as to incorporate these ASCO Field Discharge Switches most 
effectively. In writing for further information, give us details of the 
equipment for which you require these switches. 


I, a subsequent advertisement we will feature our Mechanically Held 
Field Discharge Switches, rated from 30 to 1,000 amperes. Informo- 
tion on these may be had now on request. 


CATALOG 1315S1-C 
...@ 30 ampere field 
discharge contactor, 
magnetically held, 
with occessory con- 
tact buttons and in- 
dicating light mounted 
accessibly on front 
of the cabinet 


CATALOG 131S$2-C « 
--- same os CATAL 


131S1-C except it is 
rated 60 amperes. 





We also manufacture a complete line of 
Solenoid Operated Valves for Automatic 
and Remote Centro! of Liquids and Gases 


Automatic Switch Co. 
49-B EAST llth STREET NEW YORK 3, N. Y. 


AUTOMATIC TRANSFER SWITCHES * REMOTE CONTROL SWITCHES 
CONTACTORS «+ RELAYS 


radio, on modern planes only the brakes require other than 
electrical energy. 


Joint USA-Canadian RMA Meeting 

Directors of the United States and Canadian Radio Manufac 
turers Associations will hold their fourth industry conference 
at the Seaview Country Club, Absecon, N. J., April 24-25 
Much industry-wide information will be interchanged at this 
meeting. 

The RMA has also announced preliminary plans for the 23rd 
annual convention to be held June 10-12 at the Stevens Hotel, 
Chicago. All RMA divisions and major committees will mect 
during the three-day session. 

RMA’s Engineering Department’s annual meeting was held 
in Syracuse, N. Y., April 28-30. 


ASHVE Publish Guide 
The new edition of the Heating, Ventilating, Air-Conditioning 

Guide published by the American Society of Heating and Ven 

tilating Engineers constitutes a silver anniversary edition. 

All of the 51 chapters have been reviewed by the publication 
committee with the assistance of some 50 practicing engineers 
in the field and other authorities. Important changes are in 
cluded as well as new material. The technical data section is 
completely cross indexed. Copies of this 912-page guide ar¢ 
$6 each and are obtainable from ASHVE headquarters at 
51- Madison Ave., New York 10. 


Metal Powder Group Meets 

To be featured at the third annual spring meeting of the 
Metal Powder Association at the Waldorf-Astoria Hotel, New 
York City, on May 27, will be papers on “Stainless Steel 
Powder” by John D. Dale of Charles Hardy, Inc., “New De- 
velopments in the Production of Metal Powder Parts” by E. 
E. Ensign of the Ford Motor Co., and “Cost Calculations in 
the Production of Powder Metallurgy Parts” by Dr. Henry H. 
Hausner, consulting engineer connected with Rutgers and 
New York Universities. 

Also featured will be a session devoted to a 20-minute mo 
tion picture prepared by the Army Air Forces and a panel dis- 
cussion of “Postwar Powder Metallurgy,” which will be pre 
sided over by R. P. Koehring of the Moraine Products Division 
of General Motors Corp. Members of the panel will include 
E. H. Kelton of the New Jersey Zinc Co., A. J. Langhammer 
of the Amplex Division of Chrysler Corp., E. R. Darby of 
Federal-Mogul Corp., Erle I. Shobert II of Stackpole Carbon 
Co., and Ernest Scheiler of Metals Powder, Inc. Mr. Shobert 
will discuss metal powder applications in. the electrical and 
electronics field. 


SMA Technical Activities 

The industry standards sub-committee of the engineering 
and research committee of the Stoker Manufacturers Associa 
tion is reviewing and studying the recent NEMA recommended 
standards for fractional-horsepower stoker motors. After clari 
fication of various points in question, data compiled from the 
NEMA sstandards will be made available to manufacturing 
members of SMA for comparison with individual requirements 
and with motors now in current production. 

The SMA also announced that the forthcoming second edi 
tion of its technical manual is almost ready for the printer. 
Other technical news covers the preparation of a comprehensive 
program for the first annual technical conference to be held in 
conjunction with the SMA annual meeting to be held June 16-18 
at Lookout Mountain, Tenn. 


ASME Semiannual Meeting in Chicago 

Some 40 technical sessions will feature the American Society 
of Mechanical Engineers’ semiannual meeting in Chicago, June 
15-19, at the Stevens Hotel. Highlighting all addresses and 
technical papers will be the theme adopted by the ASME for 
1947: “The Engineers’ Responsibility in Increasing National 
Productivity.” Technical sessions will start June 16. Subjects 
covered will include industrial instruments and regulators, ma- 
chine design, metals, production engineering, and rubber and 
plastics. 
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OU get peak insulating efficiency with 
Phenolite, for both high and low-voltage 
applications, because of its high dielectric 
strength, low power factor and low moisture 
absorption. And, because of its outstanding 


‘ PHENOLIT 


Laminated PLASTIC assures 
insulating efficiency ... and operating economy 






strength. Resistant to abrasion. Unaffected by 
solvents and oils. Resists heat and moisture. 

If you’re looking for an efficient, economi- 
cal material for your products or equipment— 
you're wise to look up Phenolite laminated 


plastic. Write today for com- 
plete details. 


wearing qualities, it gives economical, long- 
lasting performance. 

Phenolite, the versatile laminated plastic, 
is adaptable for so many uses! Here’s why: 
Light in weight (about half that of aluminum). 
Resilient. Easily machined. High mechanical 







PHENOLITE Laminated Plastic is available 
in sheets, rods, tubes, special shapes and 
fabricated parts to meet your requirements. 
Write (on business letterhead, please) for 
valuable illustrated handbook of specifica- 
tions and uses. It's FREE, of course. 





Phenolite insulates efficiently, re- 
sists wear and abrasion, in dis- 
tributor breaker arm assemblies 
of automotive ignition systems. 
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iq NATIONAL VULCANIZED FIBRE COMPANY 


Wilmington 99, Delaware B) Offices in Principal Cities 
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METER HIGHLIGHTS 


@ FIVE BASIC MOVEMENTS —Elec- 
trodynamometer, moving 
iron, moving coil, thermo- 
couple and rectifier types. 
RANGES-AIIl standard 
ranges for every major in- 
strument need. 

SIZES —2", 3”, 4",5",6” and7’. 
STYLES AND FINISHES — 
Round, rectangular, 
square and fan; wide 
flange, narrow flange, 
flush, projection or port- 
able. Available in molded 
or metal case. 

SPECIAL FEATURES TO ORDER — 
Rear illumination, special 
dials and other features 
available on most models. 


ELECTRICAL INSTRUMENT Co. 
Blaffton Jj Ohio kkk 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 


MEW in 


INDUSTRY 


R. P. Blodgett has been appointed vice-president in charge 
of manufacturing by Tuttle and Kift, Inc., Chicago. He was 
formerly chief engineer. 


Franklin Transtormer Manufacturing Co., Minneapolis, Minn 
has named C. W. Dalzell as chief engineer. Mr. Dalzell was 
formerly with Heyer Industries, Inc., Union Switch and Signal 
Co., and Westinghouse Electric Corp. He is a member of 
several technical societies 


C. W. Dalzell Dr. Melville F. Peters 


Dr. Melville F. Peters has been named chief engineer by 
liteflex, Inc., Newark, N. J. Dr. Peters, who came to the 
company in 1943, was formerly in charge of research. In ad 
dition to his new duties, he will continue to direct basic re 
search. Formerly, he was a physicist at the Bureau of Stand 
ards, Washington, D. C 


Dwight M. Wilkinson is now president of Ovens fo: 
Industry, Inc., Cleveland. He was previously chief engineer 
of Industrial Ovens, Inc 


R. R. Donaldson, acting chief engineer of the Hagan Cory 
Pittsburgh, Pa., since the retirement of T. A. Peebles, has 
been appointed chief engineer. Mr. Donaldson came to the com 
pany in 1918. He is a member of the American Society of 
Mechanical Engineers. 


H. L. Stiles has been named chief engineer by the Chicag: 
Electric Manufacturing Co., Chicago. Stanley M. Ford has 
been elected a vice-president 


Wheelco Instruments Co., Chicago, has elected Elmer 
Schneider to the newly created position of vice-president and 
director of engineering. He will have complete charge of al! 
the engineering activities of the company. Joseph A. Rein- 
hardt has become plant manager and is responsible for al! 
manufacturing operations 


Charles A. Poekel, an electrical engineer, has been added 
to the engineering staff of Gould & Eberhardt, Irvington, N. J. 
His work will include electric motor and hydraulic applications 
for the company’s line of machine tools. He was previously 
with the Curtiss Propeller Co. and the U. S. Rubber Co 


Eugene W. Boehne has been appointed associate professor 
in the department of electrical engineering at the Massachusetts 
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Insulation is so important to the Maico Com- 
pany, 
ments, that they conducted a series of tests culmin- 
ating in The 
} sole survivor of the tests was Ben-Har Special 
Treated Fiberglas Tubing. 


manufacturers of medical acoustic instru- 


108 hours in a moisture chamber. 


“Ben-Har is outstanding,” according to Maico 


engineers, “in its ability to withstand the effects 
of body heat and humidity to which hearing aids 
are exposed. After 108 hours in the moisture cham- 
1 resistance of 


ber Ben-Har showed : 3,000 meg- 


cotton sleeving and even less for the spsrgtesati 


ped 





SLEEVI 


ated cotton sleeving. All materials showed approx- 
imately the same megohms resistance before ex- 
posure to test conditions. 


Ben-Har bends without cracking. Its extreme 
Hexibility is ideal in the assembly of small parts. 
Ben-Har is non-fraying, will not support com 
bustion. 


Try Ben-Har in your own plant, in your own 


product—under actual service conditions. Find out 


pg" the production advantages that have led so 
4#any manufacturers to stan ize on-Ha 
ohms compared to 5 ditoowis for double saturated go y dardize on Ben-Har. 


HARRIS MFG. 


BANTLEY, Co., CONSHOHOCKEN, PA. 
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*BH Non-braying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U.S. Pat. No. 2393530). ‘Fiberglas”’ is Reg. TM of Owens-Corning Fiberglas C« 
eee eee ae eae USE COUPON NOW 3 Perr nr Pr rr nr er err nn sn sr nr nr a ee 
Bentley, Harris Mfg. Co., M-10, Conshohocken, Pa 
7 I am interested in Ben-Har Special Treated Fiberglas Tubing- _for- aes . 
j = : Send samples, pamphlet 
€ (size) ( product) 
a 3 : - 7 . on other BH Products as follows: 
perating at temperatures of____°F. at______volts. Send samples so I can see for myself 
: how Ben-Har will not crack in a bend, will not support combustion ad 
« 4A 


NAME x . -_-COMPANY 


ADDRESS _ 
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(} Cotton-base Sleeving 


] Non-fraying Fiberglas Sleeving 


Tubing 


" SMe Ale, ROLLED 
SPRING STEEL 


It pays to be “fussy” about the spring steel you 
use. It’s smart to insist on consistent results 
and precision characteristics. It’s logical 
to specify CMP spring steel. For CMP pioneered 
precision strip processing techniques and have 
remained the pacesetters in precision methods. 
In their spring steel CMP offers you these 5 
important advantages: 
@ Chemistry is held within proper range for 
best heat treatment response. 

Width and gauge are accurate to 

closest tolerances. 

Annealing is controlled for the ideal 

spheroidization. 

Decarburization is held to the 

absolute minimum. 

Physicals are uniform throughout 

every shipment. 
Let CMP experts help you with 
your spring steel problems. 
Call or write, today. 


COLD FACTS ON THINSTEEL 


e EXTRA LONG COILS 
@ EXTREMELY CLOSE TOLERANCES .... more parts per ton 
e WIDE RANGE OF PHYSICALS AND ANALYSES 


... tailored for your products 


less downtime 


e GAUGES THIN AS .001” . Strength with lightness 


MHI OTEEL 


GIVES MAXIMUM PRODUCTION PER TON 


THE COLD METAL PRODUCTS Co. 


YOUNGSTOWN 1, OHIO 


Sales Offices: NEW YORK + CHICAGO «+ DETROIT 
> 
$T. LOUIS + BUFFALO + DAYTON +> LOS ANGELES 


Institute of Technology, Cambridge, Mass. He was formerly 


a coordinator of research and development at General Electric. 


Anton Erhardt, Sr. has been appointed chief engineer at 
the National Tool Co., Cleveland 


John G. Wilson has been appointed vice-president and gen- 
eral manager of the RCA Victor Division, Radio Corporation 
of America, Camden, N. J. Mr. Wilson, who has been with 
the company since 1944, was operating vice-president of this 
division. 


James J. Nance has been elected president of Hotpoint Inc., 
Chicago. He was formerly executive vice-president. Before 
coming to Hotpoint, Mr. Nance had extensive experience in 
the appliance field. His latest position was on the staff of 
Charles E. Wilson, president of the General Electric Co 


James J. Nance George H. Clark 


Formica Insulation Co., Cincinnati, has re-elected D. J. O’- 
Conor as president and general manager, George H. Clark 
as vice-president and chief engineer, and Robert W. Lytle 
as vice-president in charge of special engineering. New ap 
pointments include D. J. O’Conor, Jr., assistant chief engineer, 
as vice-president and assistant to the president, and John D. 
Cochrane, Jr., as director of the company’s research and de 
velopment department 


The Phosphor Bronze Smelting Co., Philadelphia, has elected 
P. E. Lueders as president, A. J. Seiler as executive vice- 
president, and K. §. Lueders as vice-president 


Insulation Manufacturers Corp., Chicago, has_ re-elected 
Thomas Allen as president, A. S. Gray as executive vice- 
president, and Louis B. McCarthy as vice-president. Newly 
appointed vice-presidents include E. B. Finn and B. F. Mc- 
Namara. 


Dr. Charles A. Thomas, vice-president and technical di- 
rector of Monsanto Chemical Co. has been awarded the 1947 
Industrial Research Institute Medal for outstanding contribu- 
tions to the field of industrial research 


F. L. Jacobs Co., Detroit, Mich., has appointed William S. 
Lyhne and E. A. Ruggles as vice-presidents of the company. 
Mr. Lyhne is general manager of the Indianapolis, Ind., Divi- 
sion of the company, and Mr. Ruggles is general ‘manager of 
the Spring Division at Danville, II 


Monarch Machine Tool Co., Sidney, Ohio, has elected Wen- 
dell E. Shipp, former president, as chairman of the board, and 
Jerome A. Raterman, former executive vice-president, as 
president. D. H. McKellar was re-elected vice-president. 


Dr. Eugene Mittelmann has resigned his position as direc 
tor of electronic research and development of the Illinois Tool 
Works to establish his own research and development organiza- 
tion. This firm, which is to be devoted to application of elec- 
tronics in industry, will have its headquarters in Chicago. 
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Isolate It Completely 


> with NW (LORD 
MULTIPLANE MOUNTINGS 


a new standard of product performance... 


Vibration now can be isolated from your product, through a greater 
range of frequencies regardless of the direction of disturbing forces... with 
new MULTIPLANE MOUNTINGS pioneered by Lord. Here, then, is a 
brand new standard of vibration control...and a brand new opportunity 
to boost performance standards and product sales. 

Lord MULTIPLANE MOUNTINGS not only provide all-directional 
freedom—universal softness in all planes—but are simple, compact, 
one-piece mountings that give your design engineer the plus advantages 
of complete protection with less weight, easy installation, at very rea- 
sonable cost. 

Like all Lord Products, MULTIPLANE MOUNTINGS feature the 
same permanently-bonded-rubber-in-shear principle that has made Lord 
first in the field of Vibration Control and Bonded Rubber Products. 
Put this specialized experience, backed by Lord research and engineering, 
to work on your problems. We'll be only too glad to serve you. 


For more information write for Bulletin 106 


LORD MANUFACTURING COMPANY ERIE, PA. 


Frew Orress ics York, N.Y. Providence, R. 1. Washington, D. C. Detroit, Mich. Chicago, Ill. Burbank, Col. 


Cenedien Representative: Rallway & Power Engineering Corp., itd., Toronto, Conade. 
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Lord MULTIPLANE MOUNTINGS 
are ideal for instruments, elec- 
tronic equipment, and other de- 
vices of high sensitivity, not to 
mention other applications includ- 
ing engine-generator sets, air- 
conditioning units, pumps, blowers, 
etc. Features like these insure 
vastly improved performance: 


© Simple, low-weight, one-piece 
construction. 

@ Easy, convenient, low-cost in- 
stallation. 

@Long life thru large bonding 
area—low bond stress. 

@ All-directional softness from 


multiple shear areas. 


@ Progressive cushioning of 
shockloads by snubbing 
shoulder. 





HARDWICK, HINDLE 
Resistors 


Y MAINTAINING even more rigid stand- 
e ards than ever before in our manu- 
facturing and inspection we offer you 
exceptional resistors—exceptional in their 
rugged and dependable performance and 
long life. 


We show here 3 of our standard types— 
a fixed ; an adjustable; and our flat type Blue 
Ribbon—the first resistor made to depart 
from the conventional tubular form. 

As one of the oldest manufacturers of re- 
sistors and rheostats we offer exclusive ad- 
vantages in many types; and an engineering 
service that is always at your call. Write us 
today. 


HARDWICK, HINDLE, wc. 
Rheostats and Resistors 
Division of 


. 
THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5,N.J. Established 1886 U.S. A. 


Dr. Glenn T. Seaborg, professor of chemistry at the Uni- 
versity of California, has been named as consultant in nucle 
onics to the General Electric Co. Research Laboratory, Schen 
ectady, N. Y. During the war he was with the Metallurgical 
Laboratory of the University of Chicago. 


TelAutograph Corp., New York City, has elected Dwight 
G. Hollister as chairman of the board and Robert L. Spotts, 
formerly executive vice-president, as president and a director 


H. F. Bond has been appointed vice-president in charge of 
sales of Tuttle and Kift, Inc., Chicago. He was formerly as- 
sistant to the president of Ferro Enamel Corp., parent company 
of Tuttle and. Kift 


H. F. Bond J. L. Knight 


General Electric Co. has appointed J. L. Knight as works 
engineer and L. W. Atchison as assistant works engineer of 
the household refrigerator division at the Erie, Pa., Works. 
D. F. Newman, former refrigerating unit engineer of the di 
vision, has retired. Mr. Knight, who joined G-E in 1926, was 
formerly engineer of the refrigerator cabinet engineering section 
With the company since 1924, Mr. Atchison was formerly 
design engineer and assistant engineer. 


W. F. Jessup has joined the Cornish Wire Co., New York 
City, as sales manager of the cord division. He was formerly 
with the Civilian Production Administration. 


General Electric Co. has appointed William H. Milton, Jr.. 
and Ray W. Turnbull as commercial vice-presidents. Mr 
Milton, who will have ‘his headquarters in Washington, D. C., 
was formerly assistant general manager of the company’s chemi 
cal department and also was administrator of the Hanford 
Engineer Works atomic-energy plant operated by G-E for the 
government. Mr. Turnbull has recently resigned from Hot 
point Inc., an affiliate of G-E. As of September 1, Mr. Turn 
bull will have his headquarters in San Francisco succeeding 
Raymond M. Alvord who will retire. 


John H. Ganzer has been elected president of the Coolerator 
Co., Duluth, Minn. He succeeds the late William F. Arndt. 
Mr. Ganzer has been with the company since 1921 serving as 
vice-president 


Lamme Medal to MacNeill 


John B. MacNeill, manager of the Switchgear and Control 
Division of Westinghouse Electric Corp., East Pittsburgh, Pa 
is the 1946 recipient of the Lamme Medal of the American 
Institute of Electrical Engineers. The award will be made t 
Mr. MacNeill at the summer general meeting of the AIEF 
at Montreal, Que., June 9-13. 

The award has been given to Mr. MacNeill for “his fore 
sight, leadership and creative contribution in the development 
of switching equipment.” He has been issued some 30 patents 
in the field of electrical switch equipment, and there are a 
considerable number still pending. 
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ARE BUILT TO 
THE REQUIREMENTS 


OF YOUR PRODUCTS 


Molded directly to cables and made of flame resistant rubber, MINES 
Connectors are engineered to take every-day abuse. Many alert 
manufacturers have learned it pays both in assembly and customer 
satisfaction to equip their products with MINES connectors. Illustra- 
tions show only a few standard applications. 


An Important Extra 
Most of MINES Connectors automatically seal their contacts 
against water and dust. Write for detailed 
information on the complete line of 
MINES Moulded Rubber Plugs and 
various adaptations. 


for neat, speedy wiring 


id ge of sizes, diameters 

VERSIFLEX PLASTIC | no Sime. 

Weight... Resist Temperature Extremes... 

W RE a n d High Strength... Economical . . - IMMEDIATE 
DELIVERY! 


C A LE 4 A N ts A R S Write for full details, specifications and prices. 


BURNDY CANADA: Canadian Line Materials, Limited, Toronto 13 
New York 54, N.Y. 


FOREIGN: Philips Export Corporation, New York 17, N. Y. 
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LITERATURE... . Yours for the Asking 


Copies of the material reviewed here are available to engineers or 








executives engaged in product development. Write on your letterhead 


Thermostatic Controls 
Engineering data on temperature regulation and control are 
presented in a 56-page catalog titled “Thermoswitch Controls.” 
Thermostatic controls produced by the sponsoring company are 
described in detail including principles of operations, advan- 
tages, selection and application. Application diagrams are given 
and specifications are tabulated. Various types of controls are 
illustrated. Fenwal, Inc., 51 Pleasant St., Ashland, Mass. 


Relays 

A wide line of standard a-c and d-c relays are described in a 
24-page catalog (No. 10-A). Types of relays include sensitive, 
multiple-contact, midget, locking, stepping, as well as several 
new developments. Among the latter are relays with replaceable 
coils and snap-action switches. Cross-section drawings, con- 
tact and operating data, and illustrations of each type are pro- 
vided. Guardian Electric, 1627-D W. Walnut St., Chicago 12. 


Insulated Tubing 


A convenient and useful sample folder contains 25 samples 
of different types of electrical insulating tubing and sleeving. 
Brief descriptive data are provided for each sample. Varflex 


Corp., 309 N. Jay St., Rome, N. Y. 


Wire Markers 


Four-page folder contains illustrations of a line of tab-type 
markers designed for fine wire identification. William Brand 


& Co., 276 Fourth Ave., New York 10. 


Carbon Resistors 

Technical data on deposited carbon resistors are given in a 
12-page bulletin. Various types are illustrated and possible ap- 
plications indicated. Characteristics and properties are tabulated. 
Western Electric Co., Inc., 120 Broadway, New York 5. 


“Finishes for Aluminum” 

Engineering data on surface finishes for aluminum are pre- 
sented in two sections: Section one is a wire-bound, 108-page 
book which discusses the many different types of finishes, their 
characteristics, and applications. A discussion of various con- 
trols and tests is included, and there is a profusion of appli- 
cation photographs. Section two provides 120 pages of data 
on materials, equipment, solution preparation, etc., on more 
than 30 of the more popular finishing processes. This book 
is supplied in a looseleaf binder, making it possible to incor- 
porate revision bulletins as they appear. There is a nominal 
charge of $2.00. Reynolds Metals Co., 2000 S. 9th St., Louis- 
ville 1, Ky. 


Radio Tube Manual 

Some 545 types of radio receiving tubes are classified in a 
378-page technical manual. Included are physical specifications, 
ratings, operation data, and basic circuit application data. In- 
dividual tube characteristics are arranged according to type. 
Convenient ring-type plastic binding facilitates handling of 
book. There is a nominal price of 85c per copy. Sylvania 
Electric Beoducts, Inc., Emporium, Pa. 


Electron Tubes 

Technical data on 14 recently announced electron tubes are 
contained in a series of bulletins. Among these are bulletin 
No. 5588 describing a UHF power triode, No. 5527 describing 
a small television camera tube for industrial applications, No. 
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direct to the sponsoring manufacturers, at the addresses indicated. 








5581-4 describing several gas phototubes, No. 3JP7 with data 
on a short cathode-ray tube, and 5UP series covering new 
line of cathode-ray tubes. Radio Corporation of America, 
RCA Victor Div., Tube Dept., Harrison, N. J. 


Iron Powders 


A 32-page technical bulletin contains engineering data on 
carbonyl iron powders. Properties and chemical composition ot 
these materials are described and various performance char- 
acteristics are indicated in suitable charts and graphs. Specific 
applications of the materials and various components in the 
electrical field are illustrated. Many photomicrographs are in- 
cluded. General Aniline & Film Corp., Antara Div., 270 Park 
Ave., New York City. 


Transformers 


Four-page folder illustrates and describes a line of trans- 
formers for various applications. The Standard Transformer 
Co., Warren, Ohio. 


Mercury Relays 

A line of mercury relays is described in a four-page tech- 
nical bulletin (No. 600A). Units are illustrated and character- 
istics are tabulated. Durakool, Inc., 1012 N. Main St., Elkhart, 
Ind. 


Engineering Facilities 

An engineering and manufacturing organization specializing 
in various types of precision electrical and electronic products, 
as well as in mechanical lines, describes its facilities in a 
16-page illustrated brochure. Illustrations show a number of 


typical products designed and made by the organization. H. 
O. Boehme, Inc., 915 Broadway, New York 10. 


Snap Switches 

New edition of 18-page catalog (No. 102) describes a broad 
line of snap-action switches. The catalog describes principles 
of operation and gives general specifications, illustrations, di- 
mensional drawings and application data on individual types. 
Acro Electric Co., 1329 Superior Ave., Cleveland 14. 


Laminated Phenolic Gears 

Applications for laminated phenolic gears are described in 
a 16-page booklet titled “How to Make Gears with Lamicoid 
Lantinated Plastic.” Methods for fabrication, engineering tables 
giving pitches, torque, working stresses, etc., and other design 
data are provided. Mica Insulator Co., Schenectady 1, N. Y 


Voltage Regulators 

Operating principles and engineering specifications of elec 
tronically controlled voltage regulators are contained in a 
16-page catalog (S2-47). Performance charts, circuit diagrams 
and illustrations of various models are included. Technical 
data on the company’s other lines of electronic apparatus aré 
added. There are some photographs showing the manufacturing 
facilities. Sorensen & Co., Inc., Stamford, Conn. 


Special Purpose Motors 

Engineering data on special-purpose motors are given in a 
72-page catalog. Products described include induction gener 
ators, miniature induction motors, motor-driven induction gen 
erators, rotary electromagnetic devices for control purposes, self- 
synchronous motor devices, and other material of related nature. 
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BALDOR 


Your Engineering Staff PLUS Baldor Motor Specialists make a good : ete tee eens to 
strong team. 

In planning new products and redesigning equipment, let the helpful 
cooperation of the Baldor Engineering Staff serve as a supplementary 
section of your own Engineering and Production Departments. 

a Claes ee he et lel) le eS lta a ee 
we have probably solved — for other manufacturers — the very prob- 
lems that now confront you on your drawing boards. 


PLAN WITH BALDOR —the Better Motor for a Better Product. 
BALDOR ELECTRIC COMPANY, 4353 Duncan Ave., ST. LOUIS 10, MO. 


District Offices in Principal Cities 


Streamcooled, round frame, 1/3 to % 
h.p., 1 phase, 3 phase and 


Streamcooled, single phase, 
Y% to 7% h.p. 


Streamcooled, polyphase, 1 to 20 h.p. 
(arrows indicate forced air cooling 
over entire exterior of motor frame). 


Resilient-mounted, open, drip-proof, 
for belt drive; 1/10 to % h.p., 
single phase. 


Streamcooled, direct current, 


Streamcooled face mounted; 1 phase, 
3 phase and direct current. 


Resilient-mounted fan motor 1/30 to 
Ya h.p., 1 phase; Ys to 4 h.p., 3 phase. 


Baldor builds a complete line of bench 
and pedestal type Grinders, 6” to 12” 
wheels, 4 to 3 h.p., including a spe- 


cial Carbide Tool Grinder. Streamcooled, face-mounted with 


tripod; for vertical mounting. FOR MORE THAN A QUARTER OF A CENTURY 
Be. a a 


‘Ati eee set ee 


MAY 1947 255 




































Units are illustrated, circuit diagrams are given, and various 
characteristics are charted and graphed. Outline drawings are 
added. Kollsman Instrument Div., Square D Co., 80-08 45th 
Ave., Elmhurst, N. Y. 





Automatic Time Controls 
A selection of technical bulletins on various types of time 
| controls, relays and contactors, have been made available in one 
bound folder. Units are illustrated and specification data are 
given. Working drawings show details of construction. Auto- 
matic Electric Manufacturing Co., 60 State St., Mankato, Minn. 





Electronic Components 

Condensed eight-page catalog (No. 969) provides specifica- 
tion data, as well as illustrations covering a line of general radio 
and electronic products such as condensers, chokes, etc. E. F. 
Johnson Co., Waseca, Minn. 


Brass Die Casting 


Manufacturing facilities for the production of brass die cast 
ings are described in a four-page folder. Typical brass parts 
are illustrated. Doehler-Jarvis Corp., 386 Fourth Ave., New 
York 16. 
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Aluminum Bronze Alloys 

Four-page pamphlet (No. 57A) describes various possible 
applications of aluminum bronze alloys in the design of machine 
tools. Table of properties is included. Ampco Metal, Inc., 1745 
S. 38th St., Milwaukee 4. 
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urth Street ys ; : - . : 
514 Fo Revisions contained in the 1947 edition of the National 


Electric Code have been analyzed in a compact, 144-page booklet 
6 - $a by the National Electrical Manufacturers Association. Revised 
paragraphs are reprinted and essential differences between the 
new and the old text are pointed out. Complete articles are 
LICK YOUR PROBLEM OF reprinted where the revisions have been extensive, except where 

the length of the article made this procedure impracticable. 

1 In such instances, each new paragraph has been summarized 

[ § | G and the changes analyzed. Copies of this analysis (NEMA 


Publication No. 46-119) are available from NEMA offices, 
155 E. 44th St., New York 17, at 50c per copy (for 10 copies 
VOLTAGE Bre or more the price is 30c each). 





with THE RAYTHEON vo.taGe STABILIZER —S | 
Standards for vinyl acetal insulated round, rectangular and 
Improves the performance of any electrical equipment square copper magnet wire have been made available by Na- 
requiring unitorm voltage. Readily built into new or exist- tional Electrical Manufacturers Association (Publication No. 
— 46-120). Copies of this 14-page booklet are available from 

eee LTT aa yA NEMA headquarters at $1.00 each. 
Stabilizes at any load within rated capacity NEMA has also recently issued a set of revised pages 
oe Gee ereene LTE rere eee (Revision No. 2) for its Motor and Generators Standards 


(Publication No. 45-102). 


"Ree eae k 
Entirely automatic ) Moving parts, no adjustments, 
no maintenance 


Home Freezer Design Data 


ao to — ae ee eee Recommended design data for various types of home and i 
Tartan) cific recomme ey -m f fr , rec i i 
hat Plans halle farm food freezers are contained in a 12-page pamphlet, “Home 

Food Freezers,” recently made available in reprint form by 


the American Society of Refrigerating Engineers. Copies 
are available at 30c each from the ASRE, 40 W. 40th St., 
New York 18. 


RAYTHEON MANUFACTURING ASTM Standards on Glass and Glass Products 


COMPANY Special 98-page compilation has been issued by the American 


Society for Testing Materials, covering various standardized 

Waltham 54, Massachusetts definitions, tests methods and specifications for glass developed 
in ASTM work primarily through the activities of Committee 
C-14 on Glass and Glass Products. Copies of the publication, 
paper cover, can be obtained from ASTM Headquarters, 1916 
Race St., Philadelphia 3, at $1.25 each. 

Other recent ASTM publications include a 62-page sym- 
| posium on adhesives ($1.00 per copy) and a 150-page symposium 
| on atmospheric exposure tests on nonferrous metals ($1.75 
Excellence in Electronics | per copy. 


Industrial Electronics Division 
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FINISHED-PRECISION 


Machine PARTS 


OILITE provides 











PARTS PRODUCED in LARGE QUE TITIES hen Dowdered Wetale r 


YOUR ADVANTAGES ARE.. 


No TOOL UP! 
Quick DELIVERY! 
No MATERIAL Problem! (Especially iron) 
Mass PRODUCTION! 
Special PROPERTIES! 
SELF-LUBRICATING SURFACE! (if Desired) 
Lower COST! 


FERROUS and NON-FERROUS MATERIALS 


) LARGE STAFF of HOME OFFICE and FIELD ENGINEERS at YOUR SERVICE 


CHRYSLER CORPORATION 


AMPLEX DIVISION-DETROIT 31, MICHIGAN 
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THE JOHN C. DOLPH COMPANY offers 


complete information on Preheating, Impregnat- 
Pp E preg 








ing and Baking of insulating varnishes. Printed 
text, charts, schematic drawings and illustrations 
all included in a handy 12-page reference book. 

. A wealth of accurate and up-to-the-minute data 


99 


compiled by “Specialists” in the insulating var- 
nish field. It’s yours for the asking . . . FREE. 
Fill in the coupon at left and attach it to your 


Company letterhead. Your request will be given 


JOHN i DOLPH COMPANY 


1060 BROAD STREET + NEWARK 2, N. J. 
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HYDRON SHAFT SEALS 





Accurately Engineered to Each Application 


To insure satisfactory performance, the design 
of every HYDRON Bellows Shaft Seal is deter- 
mined by the requirements of the specific appli- 
cation. Whether the seal is for a compressor, 
gear box, torque converter, refrigerator, auto- 
motive fluid drive or other equipment — every 
condition must be carefully considered: shaft 
speed ... working temperatures and pressures 
. vibration . . . space the seal will occupy, etc. 

We are equipped to satisfy such requirements. 
For instance, the seal nose bearing surfaces for 


automotive fluid drive seals are finished in our 


; HYDRAULICALLY-FORMED BELLOWS 
GLIFFORD 


ALL-ALUMINUM OIL COOLERS 


TE Pll] ling 


plant to an optical flatness of three light bands. 
Other components are engineered to comparable 
standards of precision. 

In addition to shaft seals, HYDRON Bellows 
Assemblies are made to specification for direct 
or remote control of temperature and pressure. 
Write for details or forward sketches and speci- 
fications for recommendations... there’s no ob- 
ligation. CLIFFORD MANUFACTURING COMPANY, 
568 E. First Street, Boston 27, Mass. Offices in 
Chicago, Detroit and Los Angeles. First With 
the Facts on Hydraulically- Formed Bellows. 














| jay latest additions to the heat-beating 
Deltabeston cable line are two new 
wire constructions for high heat extremes. 
Designed to stand up against gruelling 
infrared-oven heats, these constructions 
are available now to help you tackle 
temperatures up to 200 C (392 F). These 
two types — both fully silicone-treated 
and covered with glass braid — are rated 
at 300 volts and 600 volts. Investigate 
these Deltabeston cables for a new an- 
swer to your heat problems in and around 
motors, ovens, furnaces, control appa- 
ratus, and other applications where tem- 
peratures are unusually high. For data or 
engineering assistance, write to Section 
Y64-522, Appliance and Merchandise 
Department, General Electric Company, 
Bridgeporg 2, Connecticut. 


HIGH DIELECTRIC 
STRENGTH 


Taking full advantage of the new silicone 


varnishes, these Deltabeston constructions 
combine the heat resistance and the high 
dielectric strength of silicones and felted 
asbestos. Even the tough glass braid on 
these wires is silicone-treated for added 


insulation and protection. 


IT’S A MOISTURE ) 
BEATER, TOO YL 


In applications where moisture is common 
during operation — or after operation, as 
a result of condensation — the new silicone- 
treated Deltabeston cables are as indiffer- 


ent as the proverbial duck’s back. When 


GENERAL @ ELECTRIC 


26% 


you're wiring to combat moisture or heat, 
or a combination of the two, always 


specify Deltabeston cable. 


FULLY APPROVED 
BY UNDERWRITERS 


Underwriters’ Laboratory, Inc., approval 
covers the new silicone-treated Deltabeston 
cables for operation up to 200 C (392 F). 
You can count on these two new types for 


long service in the face of operating abuse. 
*Trade-mark Reg. U. S. Pat. Off. 
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Consumers everywhere are demanding im- 
proved merchandise at lower prices. To the 
manufacturer that, means just one thing— 
reduce production costs! 

And here’s sqmething you can do about 
it—right now. Start using Ideal ““Wire-Nuts” 
on all wire connections. Even inexperi- 
enced help can make over 500 per hour— 
producing, connections that are better 
electrically, stronger mechanically, safer 
and neater. 


SAVE WITH 
IDEAL 





(The Solderless, Tapeless Wire Connectors) 





Save on materials . . . save bother, delays, 


One simple operation makes a complete connection of any 

usual combination of wires. Simply screw a ‘‘Wire-Nut’’ on 

and rejects... use these modern connec- the stripped ends of the wires. No need to twist wires first 

—no solder—no tape—no iron or torch—no heating expense. 
Approved by Underwriters’ Laboratories. 


fire and injury hazards. . . reduce spoilage 


tors on any combination of wires from two 
No. 18 up to and including three No. 10O— 
solid or stranded. Immediate delivery from 
your Electrical Wholesaler. Try Ideal ‘‘Wire- IDEAL INDUSTRIES 7 inc. 
Successor to IDEAL COMMUTATOR DRESSER CO. 
1008 Park Avenue Sycamore, Illinois 


Please send Free Samples of ‘‘Wire-Nuts’’ with complete 
cost and application data. 


Nuts” on your product at our expense. Sign 
and mail coupon for Free Samples and full 
data today! 


We join____No. Wires with No. Wires 
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Drive your products to 
market—uwuse Alliance Motors to drive vital 


Altencs PeutPels thedel MS moter ke component parts. Big advantages for the Alliance 


for 110 volts, 60 cycle operation. Model 
MS fills a growing need for small com- 






Powr-Pakt line are compactness, light weight, versatile 






performance characteristics, and 





mass production at low cost. 






pact motors which increase the motion 





Alliance Powr-Pakt Motors 
are rated from less than 1/400th 
h.p. on up to 1/20th h.p. They'll 
supply just the right amount 





and utility features in thousands of new 






products. 







For the designs of tomorrow, Alliance 






of power at strategic points 





Motors mass produced at low unit cost, 10 lepart avtematic action, 






will be built with design variations to instant control and greater 






meet special small load operating con- usefulness for your prod- 






ditions. They'll actuate controls, trip ucts and processes. 






switches, move levers, cams and valves MODEL 





. . . perform thousands of tasks that re- 






quire power at specific points! 


WHEN YOU DESIGN—KEEP 








ee oe ee 


MOTORS IN MIND 











ALLIANCE MANUFACTURING COMPANY ° ALLIANCE, OHIO 
EXPORT DEPT. 401 BROADWAY, NeW YORK 13, N. Y., U. S. A. 
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Reduce Your KVA Demand with 


CAPACITRON Sc 


POWER FACTOR 
CORRECTION 
CAPACITORS 













YOU'LL SAVE ON POWER BILLS 
AND AUTO 









ore Increased Load Carry- 
ing Capacity... 










Multi-Cell Construction with Famous 
“TORRIDOL” Impregnant Means Assured 
Dependability for Every Installation 


y Better Voltage 
Regulation ewe 


1 Red 













The flexibility of Capacitron’s Multi-Cell design 
provides an exactly correct capacity for every load 
requirement. “Torridol”, the amazing capacitor oil 
that resists temperatures up to 600° F. without 
chemical change or decomposition, maintains one 
of the most effective safety factors ever developed 
against overloads. Thousands of “Torridol” units for 
Power Factor Correction are in use throughout the 
world. They have proved their ability to provide 
efficient, trouble-free service and a highly profit- 
able investment to their owners. 

























Conveniently 
Placed Conduit 
Knockouts Make 


CAPACITRONS 
Easy to Install. 
Rubber Top Gasket 
and Latch Make 
Them Dustproof 
























CAPACITRONS are Available in a Wide 
Range of Standard and Special Ratings 


After hermetic sealing, Capacitron Multi-Cells go through 11 separate and rigorous per- 
formance tests before they take their place with others to make up complete Capacitron 
Multi-Cell Power Factor Correction units! Low voltage, 60 cycle; 1, 2 and 3 phase units 
are furnished in standard ratings of .5, 1, 2.5, 5, 7.5, 10 and 15 KVA for installation 
directly on the equipment or close by. 230 volt models come in sizes from .5 to 10 KVA. 
460 and 575 volt units range from .5 to 15 KVA. Several units may be shunted to give 
greater total capacity. All may be used on lower frequencies with reduced KVA ratings. 
Automatic voltage discharge conforms with N.E.C. specifications. 


















While we recommend the use of low voltage capacitors wherever possible, we are in 
a position to supply Capacitrons in various sizes having ratings of 2,300, 4,000, 4,600, 
6,900, 7,620, 11,950 and 13,200 volts. 






Advise us of your requirements. We make prompt delivery on standard units. 
Special consideration given to ratings other than standard. 


The CAPACITRON Gompany 


849 N. KEDZIE AVENUE CHICAGO 51, ILLINOIS 
TELEPHONE VAN Buren 3322 






CAPACITRONS—The Result of 17 Years in Capacitor Manufacturing 
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PUTTING THE MOTOR 


ReM MOTOR PARTS ‘¢ 


MAKE THIS VIBRATOR 


REALLY PORTABLE | 


Robbins & Myers Matched Motor Parts open a wide 
field for compact, built-in electric power applications. 
Not only do they permit modern, streamlined design- 
ing, but they meet many needs to which conventional 
assemblies cannot be adapted. Among this latter 
group is a new motor-driven vibrator for settling 
freshly poured concrete—an easily handled, easily 
controlled unit which far surpasses all previous 
models in actual portability and working range. 


CONCENTRATED POWER 


The built-in R & M motor parts used in the Maginniss 
Electric Concrete Vibrator, made by the Maginniss 
Power Tool Company of Mansfield, Ohio, are a 
triumph of engineering skill. Operating on 180-cycle 
current, the motor turns an eccentric weight at a speed 
of 10,000 r.p.m. Field tests show the motor capable 
of pulling a 1% h.p. load without excessive heating. 

The motor assembly, together with the eccentric 
weight, is fitted into a case-hardened steel tube only 
23%" outside diameter to form the vibrator head. 

® 





ECCENTRIC 


INGENUITY AT ITS BEST 


Motor parts are correspondingly small, the solid cop- 
per bar rotor being just 1” diameter, while the iron 
stack is 4” long with an outside diameter of 24%". The 
winding is glass insulated. Heat is removed by con- 
vection through the steel shell into the concrete me- 
dium, which under vibration acts as a fluid. The only 
parts of the machine subject to wear are the ball 
bearings. There are no brushes or commutator. 


HUNDREDS OF SIMILAR APPLICATIONS 


Manufacturers everywhere have found Robbins & 
Myers Matched Motor Parts the key to functional design 
and production simplification. They are already built 
into hundreds of different power tools, appliances, 
and small machines. Make use of this R & M engi- 
neering experience in developing your products. 


Write today for informative booklet, 
“Matched Motor Parts.” 


Nol cd hh I MS | Pirirabade tetany hip i epic 
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You buy stainless steel tubing to do a job—a art of production control, until today we offer the 

specific job that demands one or a combination full range of stainless analyses that can be cold 

of properties such as corrosion-resistance, high drawn. Outstanding also, is Superior’s exclusive 

strength, heat resistance, machineability . . . etc. development, WELDRAWN*, welded and 

| But in addition to the “stainless” requirements, drawn tubing available in most-used stainless 

you must have quality tubing—with fine bright analyses. Weldrawn affords considerable sav- 
finish, precise dimensional tolerances, proper ings for many applications. 

. ere CLEAN, BRIGHT FINISH Superior Stainless Tub- 


com: Ue Yee: ene: rans. CLOSE TOLERANCES ing is available through- 
Preference for “Superior SELECT EASE OF FABRICATION out the United States 
quality” Stainless Tubing HIGH ST ’ from highly regarded steel 
in sizes from .010" to %" = for ‘aaa warehouse distributors. 


O.D., is the direct result STAINLESS ae RESISTANCE Write us today, and we'll 


have our distributor in 


of our intensive specializa- 
tion. We have mastered the TUBING me an your locality contact you. 
WEAR RESISTANCE *WELDRAWN is a Superior trademark. 


The Superior Engineering Staff will be pleased to 
discuss particular problems with you. 


ING q 
in 
ioe name ae 
qnet lh ; : 
SUPERIOR TUBE COMPANY 
2021 Germantown Ave. 


Norristown, Pennsylvania 





For Superior tubing on the West Coast, call PACIFIC TUBE COMPA’.Y, 5710 Smithway St., Los Angeles 22, Cal. ANgeles 2-2151 
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UNIMAX SWITCH Corporation 


A SUBSIDIARY OF THE W.L. MAXSON corporATION 
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STYLE H 


Reset-style UNIMAX 
Top reset 
Style O 
Hinged-arm 
Bottom reset ADAPTAPLATES 
..... Style U 
Direct-acting, with 
leaf.........StyleT 
Direct-acting, with 
roller 


Reverse-acting, 
Style Y 


Reverse-acting, with 


UNIMAX SWITCH CORPORATION 
460 West 34th St., N.Y. 1, N.Y. 


Gentlemen: 


Please register my name for UNIMAX data 
issued. 


460 WEST 34" ST., N.Y.1, N.Y. 
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Dependable, Inexpensive 
Temperature Control 


SOLUTION: 


BROWN-MH 
TEMPERATURE 
CONTROLLER 


“a, 














Americans like their draft beer at a tem- 
perature of 40°F. If beer is colder, it is 
flat. If it is warmer, it has excessive 
head, poor taste—and quickly sours. 


The Kooler-Keg Division of the Nova- 
del-A gene Corporation has installed over 
8,000 “Inner Cooled” beer dispensing 
systems. These systems keep beer at 
40°F. from the barrel to the tap. 


The temperature control unit on these 
systems must be dependable and accurate. 
It must operate without need of mainte- 
nance—for bartenders cannot be expect- 
ed to service equipment. 
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Correct beer temperatures are always maintained by 
Brown-MH Temperature Controllers. They are de- 
pendable, low in cost and require no maintenance. 


In addition to temperature controllers, there are many 
other Brown-MH Control Devices which provide the 
answer to problems of temperature and pressure con- 
trol confronting product design engineers. Electric, 
pneumatic and combination electric/pneumatic sys- 
tems are illustrated and fully described in Catalog 
8301. A copy will be sent at your request. THE 
BROWN INSTRUMENT COMPANY, a division of 
Minneapolis - Honeywell Regulator Company, 4466 
Wayne Avenue, Philadelphia'44, Pa. Offices in princi- 
pal cities. 


London, England 
Stockholm, Sweden 


Toronto, Canada 


Amsterdam, Holland Brussels, Belgium 
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COLOR FILTERS AND LENSES 

































hOPP GLASS, inc. 


Swissvale, Pa. 


Traffic signal lenses, marine and airport 
signal lights, color filters for stage lighting 
and spotlights are familiar examples of 
Kopp Color Filters and Lenses. Beam- 
control is a feature of some of these prod- 
ucts; selective transmission of a portion of 
the spectrum is common fo all. 

More and more these qualities are regu- 
larly employed in new and different ways. 
For example, there are numerous applica- 
tions for ‘‘black light’’ and infra-red or heat 
rays. To obtain these, you need merely 
interpose the proper Kopp lens between 
source and objective, and you will trans- 
mit the desired rays. There is a Kopp 
railroad signal lens that concentrates its 
beam straight ahead, but has a supple- 
mentary lens built in to deflect a small 
beam into the eyes of a passing locomotive 
engineer as added precaution. By such 
means, light is employed to do jobs for- 
merly not done at all, or done less effec- 
tively by other means. 

Kopp has been a leader in developing 
filters and lenses that find new jobs for 
light! We will gladly share with you our 
extensive experience in this and other 
glass-application fields. 










When they couldn't get the real thing, folks turned to ersatz coffee. But they didn't 
like it, because any substitute is always a makeshift for something else far better 


and more satisfactory. Substitutes for mica are no exception. Nothing can take the 


place of mica wherever insulation is important. And no other mica can equal 


Macallen in years of experience, world-wide resources and unfailing service. 


You Need the EXTRA MARGIN of SAFETY You Get with Macallen Mica 


THE MACALLEN COMPANY, BOSTON 27, MASS. 


CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 1231 SUPERIOR AVE. 
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A HEAT AND CONTROL 
ENGINEERING SERVICE 


¢ 
f 


ait 
Vil/ige. How THERM-A-NEERING Helped a Hot-Plate Manufacturer 


telah bch litt die Lower manufacturing costs and improved product performance 
is lal were gained by an eastern hot-plate manufacturer through the 


aid of THERM-A-NEERING. 


In the panel is a diagram of the old, complicated system that 
had three big disadvantages: (1) expensive to wire; (2) double 
burner element required; (3) only 3 choices of heat. 

THERM-A-NEERING worked out the application of the Uni- 
Therm, one of a variety of standard Westinghouse thermostats. 
Substituting it for the 3-heat switch not only eliminated the dis- 

' advantages, but added new features: 
Low Cost—although price of Uni-Therm approxi- 
mated that of a 3-heat switch, the former saved 
labor, wire, switch and element costs by eliminat- 
ing complicated wiring and one burner element. 
Sensitive —instant response to the most minute 
adjustment without complicated linkage or wiring. 
Permanent—once installed and adjusted, no 
further servicing is necessary. 
Simple — no articulated parts to get out of adjust- 
ment. Single bolt or stud mounting. 
Small — fits compactly in small places. 
Stepless — unlimited heat settings instead of 
limited, 3-heat restriction. 

Westinghouse THERM-A-NEERING is ready now to help 
solve your own heat and control problems. Write for B-3344. 
Address Westinghouse Electric Corporation, Department M-5, 
Meadville, Pa. On your company letterhead, please. J-10323 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


HEATERS AND CONTROLS 
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CHROMEL 


Basic Element for 
Electrical Heating Appliances 


HETHER you're producing ranges, roasters, ironers, toasters 
... Or just plain resistors . . . you have a special interest in 
good CHROMEL wire. CHROMEL, you know, is the Nickel- 
Chromium alloy that first made electrical heating practical. First 
to offer dependable long-life service at low, low cost, it is directly 
responsible for today’s widespread acceptance of electrical heating 
appliances. In its way, durable CHROMEL wire is as fundamental 
to your business as electricity itself. NICKEL CHROMIUM 


If you’re not already familiar with the CHROMEL family of alloys, ULL id 


we suggest you get acquainted at once. Our Catalog-M1 is devoted 


e&clusively to useful technical data. ... Want a copy? 
“TRADEMARK REG. U. S. PAT. OFF. 


HOSKINS MANUFACTURING CO. @¢ Detroit 8, Michigan 
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Obviously no business firm would be so foolish! 
Yet, many concerns have failed because of similar 


| Planned Distribution mistakes. They selected locations unfavorable to 
. business operations. The result was inevitable 
. failure . . . a warning that it doesn’t pay to guess 

The P. D. 2-in-1 market (Greater 


saint ie ited “ie at your market. 

: evelan us the adjacent ome ‘ 

Per oe it The Plain Dealer Market Survey department goes 
counties) gives you Ohio’s two 


2 a long way toward reducing the normal risks of 
' richest markets at one low cost. . : ee : 
business enterprise in the Cleveland area. It tells 


you where the best customers for your particular 


i . product are located, their potential buying power 
The Plain Dealer is Enough and the relative sales you may expect. Just call or 
—if You Use it Enough write a Plain Dealer representative for an appoint- 


ment to receive this individualized service. 
ABD PENS WATE © 


rye CAEN. geet 
\ yan be eee oO 
AN acs 

nee 


aor Ne CLEVELAND 


=“ -PLAIN DEALER 


Elevelands Home Nerespaper 


John B. Woodward, Inc., New York, Chicago, Detroit, San Francisco, Los Angeles 
A. S Grant, Allanta 
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Pissinidinn being the life-blood of many in- 
dustries, Idaho is particularly fortunate in that 
respect. World-famous for the Idaho potato, it 
has developed many other agricultural activi- 
ties. Grains, vegetables, fruit ...cattle and sheep 
are produced in abundance. Dehydration, frozen 
foods processing, dairying, canning and packing 
are among the state’s flourishing industries. 
































For non-agricultural industries, Idaho is en- 
dowed with rich veins of minerals. Numerous 
manufacturers of stone, clay and 
glass products have established 
plants in Idaho. Lumber for 
building and wood products is 
available. Unsurpassed rail trans- 


portation is provided by Union 
Pacific. 


As a vacation region, Idaho has 
a wonder-world of its own in Sun 
Valley . . . year-round sports 
center... the world famous prim- 
itive area... and in the scenic 
surroundings of Payette Lake. 


———  - 
ROR is 
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Idaho is a young thriving state, 
ripe for further industrial devel- 
opment. It offers good living and 
working conditions, good schools, 
splendid cultural advantages... 


20 Aceh nen 6 HRB « 


sta arge } iti ~ ~ 
i Dinnttiniennat and its energetic citizens assure 
a i "2 ~ S vertisements based newcomers of a true western 
‘\ ; h ; : 
fifi id on industrial oppor- welcome. 
ou Bedi Ge ‘ a tunitiesin the states 


a ~ ms served by the Union 


ao Jara cour x Pacific Railroad. 
%% ~~ ---Lo.-.. 


Ter erccnn seen a 
Baye pt ay 
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Titel % Address Industrial Department, Union 
ee aL ee Pacific Railroad, Omaha 2, Nebraska, 
for information regarding industrial 
4 TTT TS Bee a = hy sites. 
heat Rial a Pa 


UNION PACIFIC RAILROAD 


THE STRATEGIC MIDDLE ROUTE ~ 
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LITTLE BOLTS 
DO BIG JOBS 


for 


Lawn Mower 
Manufacturers 





@ The economy and dependability of present-day power lawn 
mowers is due in no small measure to the stamina of the fas- 
teners with which they are assembled. That’s why the Circle ® 
Buffalo Bolt illustrated ...a product noted for its uniform size 
and strength . . . is so widely used on well-known makes of power 
mowers. 

The controlled quality of Circle Fasteners ... both special 
and standard ....is of importance to all manufacturers in two 
ways: Quality bolts eliminate production delays...and they 
assure that the manufacturer’s product will stand up in service. 
To enjoy these benefits, make it a practice to assemble your 
products with Circle © quality fasteners. 








DID YOU KNOW that Buffalo Bolt 
Company has fully equipped Heat Treat- 
ing and Quenching Departments to as- 
sure complete control of the strength of 
its bolts. Illustration shows heat treated 
cap screws coming out of quenching oil. 





BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 


Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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MAKES MINING SAFER... 


AND OFFERS ADVANTAGES FOR MANY 
OTHER TOUGH DIELECTRIC APPLICATIONS 


Mining is safer today because ME-Lmac* plastic 3020 
practically eliminates insulation breakdowns in 
electrical equipment. In heavy-duty mining machinery, 
made by Joy Manufacturing Co., operating on 90-, 
250-, and 500-volt d.c., it has the mechanical strength 


and high are resistance needed to stay on the job. 


Contactors, brush holders, control switches, arc 
barriers, and other insulating pieces molded of MELMAC 
plastic resist breakdown when exposed to arcing 
caused by dirt and moisture collections. They also 
resist a nitrate deposit even when exposed to arcing 
in the continued presence of moisture. In addition, 
their high impact and flexural strengths reduce 


breakage caused by shock and vibration. 


Metmac plastic 3020 is also adaptable to mass 
production of circuit breakers, terminal blocks, re- 
lays, switch plates, connector plugs, electric controls, 
insulating pieces. We shall be glad to work with 
you on ME-mac’s dielectric applications. 

American Cyanamid Company, Plastics Division, 


30-36 Rockefeller Plaza, New York 20, N. Y. 


S 


Cyanamid 
istics 
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Samuel Greenfield Co., Inc. 


Buffalo 12, New York 


William F. Jobbins, Inc. 


Aurora, Illinois 


R. Lavin & Sons, Inc. 
Chicago 23, Illinois 
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S Yield strength of Aluminum 
Alloys, Brass, Copper and Steel (carbon 
and low alloy) can now be determined 
in a fraction of the time usually required. 

The ARI YIELD STRENGTH CALCULATOR 
is new, convenient, accurate, economical, 
and as easy to use as a slide-rule. One 
skilled operator can run as many as 20 
complete tests per hour. 

Developed at the Case School of Applied 


@ For Aluminum Alloys, 
Brass, Copper, Steel 
(carbon and low alloy) 


@ By Calculator — Without 
Stress-Strain Curves 


@ Results ‘obtained in 3 
minutes 


e Method déictibed on 
ASTM Bulletin, March, 
1947 


LN) a Oe ee) a 


Science as part of a continuing research 
program for Aluminum Research Insti- 
tute, and described in a paper by Ebert, 
Fried, and Toole in the ASTM Bulletin 
for March, 1947, the ARI YIELD STRENGTH 
CALCULATOR is offered at approximate 
cost of production. 

Printed in color on heavy varnished 
stock, size 8” x 10”, it is mailed in con- 
venient filing envelope. 


ARI Yield Strength Calculators are available from Aluminum Research Institute at $1.00 each, postpaid 


111 West Washington Street ¢ Chicago 2, Illinois 


The National Smelting Co. 
Cleveland 5, Ohio 


Niagara Falls Smelting & 
Refining Corp. 
Buffalo 17, New York 


Aluminum and 
Magnesium, Inc. 


Sandusky, Ohio 


North American Smelting Co. 
Philadelphia 34, Pennsylvania 


Sonken-Galamba Corp. 
Kansas City 18, Kansas 


U. S. Reduction Co. 
East Chicago, Indiana 


The American 
Metal Co., Ltd. 
New York City 6 


Cleveland 13, Ohio 


Apex Smelting Co. A. S. & R. Co. 


Chicago 12, Illinois 


Berg Metals Corp. 
Los Angeles II, Calif. 


The Cleveland Electro Metals Co. 


Federated Metals Division 


New York City 5 and Branches 


General Smelting Company 
Philadelphia 34, Pennsylvania 
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A BIG REFRIGERATOR gives | 
plastics a big job! These 
door-panels and door-liners 

are among the largest | 
items yet made commercially 
by plastic laminating-molding. 
Do they give you some 

“big” ideas ... in electrical 


On pee 


product design? 

In the Admiral Dual Temp 
refrigerator, these plastic 
members not only do a better 
job but cut manufacturing 


Fabricator: Capac Plastics, Inc. 


costs. Since they have a 
lower heat-transference than metal, they add to the efficiency 
of the box ... their light weight lowers freight costs .. . 


their impact strength is not affected by cold. Their form is 8 

permanent. ..they withstand food acids, high humidity, CO 

and the constant banging of the door. They combine rare TRADE-MARKS : 

advantages in quality, economy and rapid mass production. 
Perhaps you are attacking a “big” problem that could | 

be solved by laminating-molding with BAKELITE plastics. 

Remember always that BAKELITE plastics, when properly 

formulated, possess outstanding dielectric properties! LA M l N AT i N G P LA S T i C S 


Write Departme=t 44 for further information. 


3 
° i 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [43 30 East 42nd St., New York 17, N.Y. . 
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SIMPLE 
COMPACT 
RELIABLE 


NEW G-E SELENIUM RECTIFIER 
FOR USE IN A-C/D-C TYPE RECEIVERS 


G-E selenium rectifiers are given a coating of moisture-resist- 


This new selenium rectifier, Jess than one inch long and 
only one inch square, offers builders of portable radios 
a mew way to cut manufacturing costs and to build a 
better product. 

Here are some of the advantages you gain when you 
incorporate it in your designs: 


SAVES SPACE — Can be mounted in places where a recti- 
filer tube and socket won't fit. Radio cabinets can be made 
smaller when this new selenium rectifier is used. 

CUTS INSTALLATION COST — No socket or filament cir- 
cuit is necessary. Only two soldering operations and a mini- 
mum of mounting hardware are required. 

AMPLE CURRENT CAPACITY — Designed to withstand 
safely the inverse peak voltages obtained when rectifying 
(half-wave) 110-125 volts, rms, and feeding into a capacitor 
as required in various radio circuits. 

RATINGS BASED ON END USE — In designing the G-E 
rectifiers, consideration was given to the temperatures usually 
encountered within the cabinet of a small radio receiver. Rat- 
ings are based on ambient temperatures of 5OC to 60C, which 


experience indicates to be the usual operating conditions. 


ant varnish as a protection against humidity and dampness. 

The construction of G-E rectifiers provides constant and 
uniform spring contact pressure on the cells, regardless of 
temperature variations. 


For information that will help you make efficient use of 
G-E selenium rectifiers in your designs, write Section 
AG61-522, Appliance and Merchandise Department, Gen- 
eral Electric Company, Bridgeport 2, Connecticut. 


G.E. SELENIUM RECTIFIER 





+ 


TO CONVENTIONAL 
DIVIDER AND 






7 Vv 


AG SUPPLY 30 T0 50 FILTER 
| MF | 


Typical diagram for radio receivers using the new G-E 
selenium rectifier. A ballast resistor “R” is usually pro- 
vided to limit the output voltage of the rectifier to that 
required by the particular circuit. The value of “R” is 
usually between 25 and 50 ohms, but may be modified 
to meet any particular circuit requirements. 


GENERAL @ ELECTRIC 
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* Registered Trade Mark 


What’s the present temperature of that transformer oil? 
What was the highest temperature reached since last 
reading? 

You want the answers to both these questions—and the 
MAX-MIN gives them... accurately! 

The red index pointer on the MAX-MIN is manually 
set to either the low or high side of the main indicating 
pointer. When set on the high side, for example, it moves 
as the temperature increases, always remaining at the ex- 
treme temperature reached, until manually re-set. Thus in 
one quick reading you get both present temperature and 
the peak temperature since last reading. 

For complete details see your jobber or local Weston 
representative. Weston Electrical Instrument Corporation, 
582 Frelinghuysen Avenue, Newark 5, New Jersey. 


ALBANY - ATLANTA - BOSTON - BUFFALO - CHARLOTTE - CHICAGO - CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT - JACKSONVILLE - KNOXVILLE - LITTLE ROCK - LOS ANGELES - MERIDEN - MINNEAPOLIS - NEWARK 
WEW ORLEANS - WEW YORK - PHILADELPHIA - PHOENIX - PITTSBURGH - ROCHESTER - SAN FRANCISCO - SEATTLE - ST. LOUIS - SYRACUSE - IN CANADA." WORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTD. 
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29 TYPES ADDED TO 
WAA LIST OF 
FIXED PRICE TOOLS 


New fixed price policy now applies 
to a total of 60 important types and 
makes of general purpose tools. See 
the next 3 pages for details of this 
high speed sales program. 





te 


Floor Grinders—With 
Wheels over 6” Diameter and 
Driving Motors Other Than 
110 Volt. 


Boring Machine—Horizontal, 
Precision, Bridge Type, 
Single and Double End. 
Chucking Machine—Bullard 
Mul-au-Matic Vertical, 
Multiple Spindle Type. 


Chucking Machine—Six 
Spindle Automatic, 
Horizontal. 


Drilling Machines—Deep 
Hole, Pratt and Whitney. 
Drilling and Tapping 


Machine—Multiple Spindle 
Automatic. 


Drilling Machine—Multiple 
Spindle, Fixed Center-Drills, 
Natco. 


Gear Tooth Grinder—For 
Spur Gears, External and 
Internal (Formed Wheel 

Type Machine). 


Gear Tooth Lapper— 


External and/or Internal 
Gear Tooth Lapping Machine. 


Gear Tooth Shaver—Rack or 
Rotary Type, External or 
Internal Gear Shaver. 


Contour Cutter Grinder. 
Grinders, Cam and Crank Pin. 


Grinders, Miscellaneous— 
Spline and Radius Grinders. 


Lapping Machines—Flat, 
Norton Hydrolap. 

Lathes, Production—Between 
Centers Automatic, Hori- 
zontal Single Spindle. 

Slot Milling Machine. 
Milling Machine—Spline. 


Milling Machine—Bed Type, 
Vertical. 


Planer—Craven Bros. 


Screw Machine—Multiple 
Spindle Bar Type Automatic. 


Vertical Shapers and 
Slotters. 


Speed Lathes—All Types 
and Sizes. 


The following types of tools 
were originally repriced on 
October 1st. They are listed 
again because additional 
makes and models have been 
put on the new fixed price 
schedule. 


Gear Hobber—Horizontal. 
Gear Hobber—Vertical, Muir. 


Gear Tooth Grinder— 
Generating Type, For Spur 
and Helical Gears. 


Milling Machine—Bed Type, 
Horizontal Spindle, Plain 

or Rise and Fall, Simplex or 
Duplex. 


Milling Machine—Vertical, 
Knee Type Except Bench 
Models. 


Tapping Machine—Vertical, 
Single or Multiple Spindle. 





24" 


LATHES, PRODUCTION —BETWEEN CENTERS AUTOMATIC, 


HORIZONTAL SINGLE SPINDLE 


Manufecturer: JONES AND LAMSON MACHINE CO., SPRINGFIELD, VT. 


MODEL 


Fay Automatic 
Fay Automatic 
Fay Automatic 


Fay Automatic 
Fay Automatic 
Fay Automatic 
Fay Automatic 
Fay Automatic 


Fay Automatic 
Fay Automatic 
Fay Automatic 


Fay Automatic 
Fay Automatic 
Fay Automatic 


SIZE AND CAPACITY 


8" swing x 21" center to center 
8" swing x 33" center to center 
8" swing x 45" center to center 


12" swing x 21" center to center 
12" swing x 33" center to center 
12" swing x 45" center to center 
12" swing x 63" center to center 
12" swing x 81" center to center 


16" swing x 21" center to center 
16" swing x 33" center to center 
16" swing x 51" center te center 


20" swing x 25" center to center 
20" swing x 37" center to center 
24" swing x 69" center to center 


SALES PRICE 


$ 796.00 
843.00 
889.00 


$1195.00 
1261.00 
1330.00 
1465.00 
1636.00 


$2079.00 
2148.00 
2284.00 


$1569.00 
1638.00 
2717.00 


Manufacturer: LODGE AND SHIPLEY MACHINE TOOL COMPANY, CINCINNATI, OHIO 
No.1 “Duomatic” 
No.3A “Duomatic” 
Ne.3A “Duomatic” 
No.3A “Duomatic” 
No.3A “Duomatic” 
No.3A “Duomatic” 
No.3A “Duomatic” 


Manufacturer: SENECA FALLS MACHINE COMPANY, SENECA FALLS, N. Y. 


IMP Lo-Swing 
IMP Lo-Swing 


LR 


Lo-Swing 
Lo-Swing 


Lo-Swing 
Lo-Swing 
Lo-Swing 
Lo-Swing 


/ 


16" swing over bed, 10" over slides, 39" centers 
20" swing over bed, 10" over slides, 15" centers 
20" swing over bed, 10" over slides, 27" centers 
20" swing over bed, 10" over slides, 39" centers 
20" swing over bed, 10" over slides, 51" centers 
20" swing over bed, 10" over slides, 63" centers 
20" swing over bed, 10" over slides, 75" centers 


4-1/2" swing over front and rear carriage, 8" centers 
4-1/2" swing over front and rear carriage, 12" centers 
5-1/2" swing over front and rear carriage, 10" centers 
5-1/2" swing over front and rear carriage, 16" centers 


-1/2" swing over front and rear carriage, 22" centers 
-1/2" swing over front and rear carriage, 34" centers 
-1/2" swing over front and rear carriage, 46" centers 
-1/2" swing over front and rear carriage, 34" centers 





$1078.00 
1772.00 
1826.00 
1879.00 
1932.00 
1986.00 
2039.00 


$ 746.00 
769.00 
768.00 
815.00 


$ 854.00 
965.00 
1021.00 
2627.00 


Manufacturer: SUNDSTRAND MACHINE TOOL COMPANY, ROCKFORD, ILL. 


Automatic Lathe 
Automatic Lathe 
Automatic Lathe 


Automatic Lathe 
Automatic Lathe 
Automatic Lathe 
Automatic Lathe 


Automatic Lathe 
Automatic Lathe 
Automatic Lathe 


Automatic Lathe 


8" swing x 15" center to center 
8" swing x 21" center to center 
8" swing x 28" center to center 


10" swing x 16" center to center 
10" swing x 22" center to center 
10" swing x 34" center to center 
10" swing x 46" center to center 


12" swing x 22" center to center 
12" swing x 34" center to center 
12” sw ng x 46" center to center 


15" swing x 22" center to center 





$ 715.00 
757.00 
816.00 


$ 976.00 
1020.00 
1128.00 
1242.00 


$1126.00 
1233.00 
1349.00 


$1102.00 


CHUCKING MACHINE —AUTOMATIC, VERTICAL, MULTIPLE 


SPINDLE TYPE 


2 sanvtecturer: BULLARD COMPANY, BRIDGEPORT, CONN. 


MODEL 


D “Mult-au-Matic” 
D “Mult-au-Matic™ 
D “Mult-au-Matic™ 
F “Mult-au-Matic” 


SIZE AND CAPACITY 


34" swing 4 spindle 
8" swing 6 spindle 
12” swing 6 spindle 
7” swing 12 spindle 


— i 

SALES PRICIT 

$19393,00) 7 
6136.0 


6506.0 
6380.00) © 


SCREW MACHINE—SINGLE AND MULTIPLE SPINDLE 


BAR TYPE AUTOMATIC 


Manufacturer: CONE AUTOMATIC MACHINE COMPANY, WINDSOR, vt | 


MODEL 


Automatic Screw Machine 
Automatic Screw Machine 
Automatic Screw Machine 
Automatic Screw Machine 
Automatic Screw Machine 


Automatic Screw Machine 
Automatic Screw Machine 
Automatic Screw Machine 
Automatic Screw Machine 
Automatic Screw Machine 


Manufacturer: GREENLEE BROTHERS AND COMPANY, ROCKFORD, ILL. 


1" Automatic Screw Machine 
1-5/8" Automatic Screw Machine 
2" Automatic Screw Machine 


Manufacturer: THE NATIONAL ACME COMPANY, CLEVELAND, OHIO 


3/8" R-6 Automatic Screw Machine 
9/16" RA-6 Automatic Screw Machine 
1" RA-6 Automatic Screw Machine 
1-1/4" RA-6 Automatic Screw Machine 


1-5/8" RA-6 Automatic Screw Machine 
1-5/8" RB-6 Automatic Screw Machine 
2" RA-6 Automatic Screw Machine 
2" RB-6 Automatic Screw Machine 


2" RAS-6 Automatic Screw Machine 

2-5/8" RA-6 Automatic Screw Machine 
2-5/8" RB-6 Automatic Screw Machine 
3-1/2" RA-6 Automatic Screw Machine 


SIZE AND CAPACITY 


1-1/2" diameter bar capacity, 6 spindle 
2" diameter bar capacity, 6 spindle 

2-1/4" diameter bar capacity, 6 spindle 
2-5/8" diameter bar capacity, 6 spindle 
3-1/2" diameter bar capacity, 6 spindle 


1-1/2" diameter bar capacity, 8 spindle 
1-7/8" diameter bar capacity, 8 spindie 
1-1/2" diameter bar capacity, 8 spindle 
1-5/8" diameter bar capacity. 8 spindle 
1-7/8" diameter bar capacity, 8 spindle 


1" diameter bar capacity, 6 spindle 
1-5/8" diameter bar capacity, 6 spindle 
2" diameter bar capacity, 6 spindle 


3/8" diameter bar capacity, 6 spindle 
9/16" diameter bar capacity, 6 spindle 
1" diameter bar capacity, 6 spindle 
1-1/4" diameter bar capacity, 6 spindle 


1-5/8" diameter bar capacity, 6 spindle 
1-5/8" diameter bar capacity, 6 spindle 
2" diameter bar capacity, 6 spindle 
2" diameter bar capacity, 6 spindle 


2" diameter bar capacity, 6 spindle 

2-5/8" diameter bar capacity, 6 spindle 
2-5/8" diameter bar capacity, 6 spindle 
3-1/2" diameter bar capacity, 6 spindle 


SALES PRIC* | 


4 
$3066.00 [7 
3307.00 
3446.00 
3932.00 | 
4432.00 | 


$3065.00 
3132.00 | 
2360.00 | 
3132.00 
2529.00 


$2216.00 
2636.00 
3269.00 


$2105.00 | 
1602.00 | 
3036.00 
3465.00 | 


$4118.00 
4118.00 
4350.00 
4350.00 


$4350.00 
4969.00 | 
4969.00 |) 
5781.00 | 


Manufacturer: NEW BRITAIN-GRIDLEY MACHINE COMPANY, NEW BRITAIN, CONN. 


60 Automatic Screw Machine 
204 Automatic Screw Machine 
60 Automatic Screw Machine 


Automatic Screw Machine 
Automatic Screw Machine 
Automatic Screw Machine 
Automatic Screw Machine 


5/8" diameter bar capacity, 6 spindle 
5/8" diameter bar capacity, 6 spindle 
1" diameter bar capacity, 6 spindle 


1-3/8" diameter bar capacity, 6 spindle 
1-5/8" diameter bar capacity, 6 spindle 
2" diameter bar capacity, 6 spindle 

2-1/4" diameter bar capacity, 6 spindle 


$1778.00 
1059.00 
2741.00 F 


$2299.00 F 
3373.00 fy 
3560.00 | 
3662.00 


— ee 








CHUCKING MACHINE —SIX SPINDLE AUTOMATIC, 
HORIZONTAL 


Manufacturer: NEW BRITAIN-GRIDLEY MACHINE COMPANY, 
NEW BRITAIN, CONN. 











FORGING MACHINERY AND HAMMERS — 


IMPACT STAMPING TYPE 
Manufacturer: CHAMBERSBURG ENGINEERING COMPANY, 























CHAMBERSBURG, PA. 

















MODEL SIZE AND CAPACITY SALES PRICE 
MODEL SIZE AND CAPACITY SALES PRICE 

Si Aten Wet RamarGhete | Sua rmsenas 
654 c, 0 er ° i 2885.00 ” 
G5 Automatic. Work Rotating Chucker | 5.3/4" swing : > 50se.00° Eps Cee Sta 20, Wt 24°F te B.367 se $1243.00 
+ ee ee MEE 5139.00 plain Coco Stams 48" Rito L, 48" F to B. 42" stroke 2455.00 
675 Actendic, Nat as oem Ub Roan, $5313.00 Elpoint Ceco Stamp 66" R to L, 36" F to B, 48” stroke 2471.00 
16 Automatic, Werk Rotating Chucker 10-1/4" swing. $458.00 a nel ren © ade seeneee 
0 eee d 5058.00 = Epa Coca Stamp. 96" Rio 4 F te 8.48" stroke ==} = 3922.00 
Manufacturer: THE BAIRD MACHINE COMPANY, BRIDGEPORT, CONN. : Elpublie Ceco Stamp $6" Riot, OF te B, 48" stroke eaeg2.00 
16H Automatic, Werk Rotating Chucker 7" swing $3880.00 ; oe 

= in ek 2 + 7 

—— ~ Ly . *. ts 


OR MORE BELOW 


USED MARKET 
G 


— purchasing can be done either 
directly with the 33 WAA Regional 
Offices or with one of the 3,000 


a “approved” dealers. 


-one low price everywhere — any 
regional office, dealer or site sale. 










— no waiting for priorities, complicated 
en figuring of prices or other delays. 






MILLING MACHINE —BED TYPE, HORIZONTAL SPINDLE 
PLAIN OR RISE AND FALL, SIMPLEX OR DUPLEX 










_ DRILLING MACHINE MULTIPLE SPINDLE WITH 
CENTRAL DRIVING UNIT 





Manufacturer: BROWN AND SHARPE MFG. CO., PROVIDENCE, R.1. ; " Manufacturer: NATIONAL AUTOMATIC TOOL CO., INC., RICHMOND, IND. 
MODEL SIZE AND CAPACITY SALES PRICE These prices apply only to exact model listed and cover types with nonadjustable fixed 
center drill spindle or spindles which are Srna separate motor mounted directly 
bove spindle box and moving vertic with box. # > 
000 Pisin (Simplex) 6" table travelx 8" width $ 394.00 See ene — ~~ Mt 
10 Plain, Electrically Controlled ( Simplex) 12" table travel x 10" width 789.00 : ; 
12 Plain, Electrically Controlied (Simplex) | 18" table travel x 12" width 969.00 a688 ae SALES PENCE 
12 Plain, Electrically Controlled (Simplex) 24" table travel x 12" width | 1009.00 i = 
Mod. B-2A Natco Vert. Multi -Spindle Fixed Centers Drill With Separate Spindle Driving Motor ; $1417.00. 
Manufacturer: CINCINNATI MILLING AND GRINDING MACHINES, INC., CINCINNATI, O. Med. B-3A Natco Vert. Multi -Spindle Fixed Centers Drill With Separate Spindle Driving Motor { 1780.00 
34-36 Plain, Hydromatic 36” table travel x 16" table width | $1550.00 Mod. B-4A Natco Vert. Mult Spindle Fixed Centers Drill With Separate Spindle Driving Motor | 2196.00 
35-48 Plain, Hydromatic | 48" table travel x 20" table width 1918.00 Mod. B-5A Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Motor | 4052.00 
56-90 Plain, Hydromatic | 90" table travel x 24" table width 2807.00 : ‘ , 
4-36 Duplex, Hydromatic 36" table travel x 16" table width | 2471.00 Mod. 2-AL Natco Vert. Multi-Spindie Fixed Centers Drill With Separate Spindle Driving Motor $1417.00 
— 3-AL Natco Vert. — _— a Centers oe With Separate nen — oo 1780.00 
Manufacturer: KEARNEY AND TRECKER CORPORATION, MILWAUKEE, WIS. lod. 4-AL Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spi iving Meter =| =: 2196.00 
1218 Automatic, Simplex | 18" table travel x 12" table width ; $1206.00 Mod. 5-AL Natco Vert. Multi-Spindle Fixed Centers Drill With Separate Spindle Driving Motor 4052.00 
1842 Automatic, Simplex | 42" table travel x 18" table width 1623.00 Mod. 2-AH Natco Vert. Multi-S F : 
. 2- } -Spindle Fixed Centers Drill With Separate Spindle Driving Motor $1417.00 
1854 Automatic, Simplex | 54" table travel x 18" table width 1662.00 Mod. 3-AH Natco Vert. Multi -Spindle Fixed Centers Drill With Separate Spindle Driving Motor 1780.00 
Manufacturer: KENT-OWENS MACHINE COMPANY, TOLEDO, OHIO The above prices do not apply to general purpose adjustable Multi-Spindle Natco drilling 
18 Plain, Hydraulic, Single Spindle | 8" table travel x 9” width $ 454.00 machines equipped with slip spindle plates or with standard adjustable spindles. 





2-20-DS Plain, Hydraulic, Double Spindle 20" table travel x 12" width | 1433.00 





ALL TOOLS SUBJECT TO PRIOR SALE 


Get this new catalog list cae eee 


- . . - ., 
If you can use any of the 29 additional types of production PLUS—Catalog of sizes, models and prices of 31 types of 
tools on which fixed prices have been established, send production tools previously (October 15) placed on the 
today for WAA’s new (January 15) Fixed Price Machine fixed price list. For copies of one or both of these catalogs, 





Tool Catalog giving all sizes and simply write, phone or wire the 
new fixed prices. nearest WAA office listed on the 
4th page of this advertisement. 











50.00 

59.00 

59.00 | 

1. EXPORTERS: Your business is solicited. Much material which is 
iN. : surplus in the United States is urgently needed or is readil- 
78.00 © saleable in other countries. Watch for other offerings; many of 






them may be of interest to your clients. 





LAA 


TO BUY AND 
GET DELIVERY 


To purchase the machine tools you need, visit any of the WAA offices 
listed below, your regular machine tool dealer, or any WAA Machine 
Tool Site Sale advertised in your local paper. You can arrange on the 
spot for immediate delivery. Shipping time must be allowed for, how. 
ever, when the particular machine you want is located elsewhere. But 
you will not have to wait for lengthy clearances of priorities or nation- 
wide search of stocks. All machines are available for immediate salef 





There is a WAA office near you — Offices listed below with a star 
have the most complete inventories of surplus machine tools—but stocksf 
are extensive in all offices. Watch your newspaper for special machin§ 
tool sales in your area. 

























HOW NEW PRICE POLICY WORKS 


New prices take into consideration the estimated 
cost of engineering and rebuilding the tools. For 
example: 








Here is how WAA’s new price has been set on 
a 20 inch Fay Automatic Production Lathe, 37” 
center to center, a Jones.and Lamson machine. 
WAA code No. 3416-61-62-57. 











PD ous dws ens ssevsnadeuee wes $7,059.00 

Previous WAA Sales Price............... 3,529.00 
(based on depreciation primarily) 

Average Market Value.................. 2,130.00 

New WAA Fixed Sales Price............. 1,638.00 


Available for Rebuilding................ 








MACHINE TOOL SALES DIVISION 
04 #68 0 F GENERAL DISPOSAL KN 









Offices located at: Atlanta + Birmingham - *Boston + Charlotte - *Chicago + Cincinnati - *Cleveland 

Denver + *Detroit - Grand Prairie, Tex. « Helena « Houston - Jacksonville « Kansas City, Mo. 

Les Angeles + Lovisville « Minneapolis - Nashville »- New Orleans « *New York « Omaha « *Philadelphia 
Portland, Ore. « Richmond « Salt Lake City + *S?. Louis « San Antonio + San Francisco + Seattle « Spokane + Tulsa 686-3 





ELECTRICAL MANUFACTURING 


THERE’S ONE CORRECT 
TT ait mK): 


Ga 200 Hp. Induction Motor MM 400 Hp. Vertical Ind. Motor > 200 Ho. Squirrel Cage Vertical MM 300 Hp. 4- yo Squirrel Cage 
ind. Motor Ind. Motor 


= 25 Hp. Vertical ind. Motor # 250 Hp., 1800 r.p.m. ind. Motor ® 30 Hp. Splash-proof ind. Motor 40 Hp. Fan Cooled Ind. Motor 


Burke INDUCTION MOTORS assume all kinds of types and sizes fo meet specific con- 
ditions. They may be Squirrel Cage, with normal torque—normal starting current; normal 
torque, low starting current; high torque, low starting current or high torque, high slip. 
They may be Wound Rotor with constant or varying speed. 

They may be multi-speed, drip and splash-proof, enclosed, enclosed fan cooled, vertical, 
flange, round frame and in sizes from 1 to 1500 H. P. 

Consult with Burke engineers for that correct high quality induction motor designed for the job. 


For a description of the complete Burke line of AC and DC motors and genera- 
tors, consult Sweet’s Engineering catalogs or Electrical Buyers Reference catalog. 


BURKE MANUFACTURERS 
Universal Motors 1/50 to 1 1/2 HP. D. C. Motors to 1,500 HP. 
Capacitor Motors Concentrating on 2 Sizes D. C. Generators to 1,000 KW. 
1/4 and 1/3 HP. M-G Sets to 1,000 KW. 
Induction Motors to 1,500 HP. High Cycle M-G Sets 6.25, 12.5, 25, 37.5, 


Synchronous Motors to 1,500 HP. 50, 62.5 and 75 KVA. 
Synchronous Generators to 1,000 KW Terminal Blocks in 10 Styles. 


Write for Condensed Catalog to, 


BURKE ELECTRIC COMPANY 375 West 12th St., Erie, Penna. 


MOTORS ] ah ee oe © m. ° GENERA TORS ] TO roo Oo 4 Ww 


a uy rR 4 st A.C. & D.C. Motors & Generators 


BURKE Be Be eee Sy ee ee ee 2 ee ee Sinee 1 E97 
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Guide to Buying 


a AMOUaC AMO aaaa HM RLU Nay 


@® An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to prod- 
ucts or names listed or failure to include any. Always refer to 
advertisers’ index, preceding back cover, for page number of adver- 


tisers’ latest advertisements. 


Write the Director, Reader Service, 


Electrical Manufacturing, if either product or company information 
sought is not found in these pages. 


ALLOYS, FERROUS. Ferro- 
Alloys. 


ALUMINUM 

Aluminum Company of America, 2179 Guilt 
Bidg., Pittsburgh 19, Pa. “Alcoa 

Aluminum Research Institate, ll & 
Washington, Chicage 3%, 

Federated Metals Div. Be Smelting 
4 es Co., 120 Broadway, N. Y., 


See 


Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. (Tubing). 
AMMETERS. See 


Instruments, 
Electrical Measuring. 


ANODES, PLATING 
American Brass Co., Waterbury 88, Conn. 
“pueentin © 
Chase Brass & Copper Co., Inc., Water- 
Conn. 


bury 91, 
du Pont de Nemours & Co.. Inc., E. L., 
Room 135, Arlington, N. : 
Federated Metals Div. American Smelting 
fining Co., 120 Broadway, N. Y., 
Handy & Harman, 82 Fulton, New York 7, 
Seymour Mfg. Ce., Seymour, Conn. 


ARC WELDERS. See Welding Equip- 
ment. 


ARMATURE TWINE. See Cord and 
Twine. 

ASBESTOS ee See Sleeving 
and Tape, Asbestos. 


ATTACHMENT PLUGS. See Plugs 
and Caps. 


ATTENUATORS. See 
Instrument and Radio. 


BALANCING MACHINES 
— Mfg. Co., Dept. E13, Rock Island, 


Resistors, 


BALLASTS, FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries 


BALLS, BEARING 
— Ball and Bearing Co., Ann Arbor, 


SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 

Strom Steel Ball Co., 1960 8. S4th Ave., 
Cleere 54, IL 
BASES, MOTOR. 

Bases. 


ar cee DRY 
Mallery - Ine., P. B., 
ina’ =. ie P. R., Indianapolis 6, 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEADS, BOBBINS and SPOOLS, 
INSULATING. See plestion-Guatem 
Molders & Extruders 


geAcenes, BABBITT 


See Motor Slide 


Bronze , 570 8. Mill, New 
Castle, Pa. 8 or Bronzed Backed 
Moraine Division of General 
Motors, Dayton, Ohio (Steel-Backed). 


BEARINGS, BALL (Miniature) 
Miniature Precision Bearings, 
Keene, H. 


Norma- Hoffman Bearings Corp., Stamford, 
Conn. 


286 


BEARINGS, 


~ BIMETALS. 





BALL and ROLLER 
(Radial and Thrust) 

Fafnir Bearing Co., New Britain, Conn. 

o——- Bearings Co., Inc., Poughkeepsie, 


Hoover ‘Ball and Bearing Co., Ann Arbor. 

Cc 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

New Departure Division of General 
Motors, Bristol 1, Conn. 

Norma-Hoffman Bearings Corp., Stamford, 
Conn. “ rb 

SKF Industries, Inc., 
Philadelphia 32, Pa. 

Timken Roller Bearing Co., 
Ohio. 


BEARINGS and BUSHINGS, BRONZE 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. (also Graphited Bronze) 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze on Steel) “‘Leadoyl.” 

Mallory & Co., Ine., P. R., Indianapolis 6, 


Front & Erie Ave., 


Canton 6, 


Ind. 

Moraine Products Division of General 
Motors, Dayton, Ohio. 

Morganite, Inc., 3302-48th Ave., Long 
Island City 1, N. Y. 

National Formetal Co., Inc., 6611 Metta 
Ave., Cleveland 14, Ohio. 

Phosphor Bronze Smelting Co., 2200 


Washington Ave., Philadelphia 46, Pa. 
(Phosphor Bronze Bushings) ‘‘Elephant.”’ 


BEARINGS AND _ BUSHINGS, 
LUBRICANT-RETAINING (Pow- 
dered Metal) 

Johnson Bronze Co., 570 Mill. New Castle, 


Products Division of 
Motors, Dayton, Ohio. 

Moulded Metals Co., Inc., 32 Sunset Ave., 
Watertown, Conn. 


BEARINGS AND BUSHINGS, NON- 


Genera! 


METALLIC 

General FElectrie Co. Plastics Div... 
Chemical Dept., Setion I-15, 1 Plastic 
Ave., Pittsfield, Mass. ‘Tegtolite.”’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Richardson Co., Melrose Park, [Iil. 
“*Insurok.”’ 


Westinghouse Electrie Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE (Rubber- 
backed) 

Lord Mfg. Co., Erie, Pa 

BEARINGS, NEEDLE 

McGill Mfg. Co., Inc., Valparaiso, Ind. 


BELLOWS, METALLIC 
Clifford Mfg. Co., 568 E. First, Boston 27, 
Mass. ‘“‘Hydron.” 


BELT DRIVES. See Drives, V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 

O’Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. “‘Di-Aere.”’ 


BERYLLIUM COPPER (Strip and 
Wire) 


(See also Tubing, Beryllium Copper) 
Mallory & Co., Inc., P. R., Indianapolis 6, 


Ind. 
Riverside Metal Co., Riverside, N. J 


See Thermostatic 
Rimetals. 


BITS, SCREW AND BOLT. 
Socket Screw & Wrench Kits. 


BLACKENING COMPOUNDS, METAL 
Mitchell-Bradford Chemical Co., 2446Q 
Main, Bridgeport, Conn. “‘Black Magic.” 


See 


BLADES, FAN 

Burden Co., 1000 N. Orange Drive, Los 
Angeles 46, Calif. 

Torrington Mfg. Co., 62 Franklin, 


Torrington, Conn. ‘‘Airistocrat.’’ 


BLOCKS, TERMINAL. See Strips, 
Blocks and Boards, Terminal. 


BLOWER WHEELS. See Wheels, Fan 
and Blower. 


BLOWERS. See Fans and Blowers. 


BOBBINS, COIL. See Coil Cores and 
Forms. 


BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND 
Wirebound Box Manufacturers Assn., 105 
8. La Salle, Chicago 3, IIl. 


BRAKES, AIR and HYDRAULIC 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo 


BRAKES. BENDING. 
Brakes and Shears. 


See Benders, 


BRASS, BRONZE AND COPPER— 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 

American Brass Company, Waterbury 88, 
Conn. ‘‘Anaconda.’’ Also Tobin Bronze, 
Chromium Copper and Selenium Copper 
Alloys). 

Bridgeport Brass Co., Bridgeport 2, Conn. 
(Also ‘“‘Duronze’’ Silicon Bronze and 
Aluminum Alloys). 

Bristol Brass Corp., Bristol, Conn. 

Bunting Brass and Bronze Co., Toledo 9, 
Ohio (Bronze Bars). 

Chase Brass & Copper Co., 
bury 91, Conn. 

= Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y., 


Ze 
Hussey & Co., C. G., Pittsburgh, Pa. 
[lsco Copper Tube Products, Inc., 
Cincinnati 27, Ohio (Copper Tubing) 
Johnson Bronze Co., 570 8. Mill, New 


Inc., Water- 


Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

— Mfg. Co., 18 Mill, Waterbury 91, 
onn., 

Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. (Copper). 


a ALLOYS, SILVER 
Sar & Co., Inc., 118 Astor, Newark 5. 


J. 
caliite agen Corp., 644-39th, Union 
City, N. J. 
Inc., Water- 


General Piate Div., Metals and Controls 
Corp., Attleboro, Mass. 
aew & Harman, 82 Fulton, New York 7 
Y. “‘Easy-Flo’’ ‘‘Sil-Fos.’ 
sds Co., 
Mallory & Co., 
6, Ind 


D. E., Attleboro, Mass. 


Inc., P. R., Indianapolis 





ELECTRICAL MANUFACTURING 





BRAZING DISCS, RINGS and 
WASHERS 

American Brass Co., Waterbury 88, Conn. 

Westinghouse Electric Corp., . Bos 
868, Pittsburgh 30, Pa. 


BRONZE. See Brass, Bronze & 
Copper; also Phosphor Bronze. 
BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 

Becker Brothers Carbon Co., 3450 S. 52nd 
Ave., Cicero 50, Ill. “BBB.” 

Morganite, Inc., 3302-48th Ave., Long 
Island City 1 > ae 

Ohio Carbon Co., 12508 Berea Ra, 
Cleveland 11, Ohio. 

Pure Carbon Co., Inc., 440 Hall Ave., 
St. Marys, Pa. 

Speer Carbon Co., St. Marys, Pa 
“*Multifiex.”’ 

Stackpole Carbon Co., St. Marys, Pa. 


BUSHINGS 
BEARING. see Bearings and Bushings. 


COMPOSITION. see Plastics-Custom 
Molders. 

FIBRE, see Fibre. 

GLASS. see Glass, Technical. 

MICA. see Mica. 


PORCELAIN. see Ceramics. 


CABINETS, SHEET METAL (Boxes, 


Chassis, Housings, Panels, Racks, 
Tanks 

Karp Metal Products Co., Ine., 128-30th, 
Brooklyn 32, N. Y. 

Millen Mfg. Co., Inc., James, 150 
Exchange, Malden, Mass. 

Overly-Hautz Co., 11500 Madison Ave, 
Cleveland 2, Ohio. 

Riester & Thesmacher Co., 1256 W. 25th, 
Cleveland, Ohio. 

Worcester Pressed Steel Co., 604 Barber 
Ave., Worcester 6, Mass. “‘Presteel.”’ 

CABLE. See Wire & Cable. 

CABLE ASSEMBLIES and HAR.- 


NESSES. See Cord Sets. 


CAMBRIC, VARNISHED. See Fabrice, 


Insulating. 

CAPAC!TORS 

Aircraft-Marine Products, Inc., 1504 N, 
Fourth St., Harrisburg, Pa. ‘AMP.’ 

Capacitron Co., 849 N. Kedzie Ave., Chi- 
eago 51, Ill. ‘“Torridol.’’ 

Cornell Dubilier Electric Corp., Dept. 
H-4, South Plainfield, N. J. ‘“‘Beaver™ 
**Dykanol.’’ 

Deutschmann Corp., Tobe, Canton, Mass. 
“Tobe’’ ‘‘Oil-Mites.” 

Electric Auto-Lite Co., Toledo 1, Ohie. 

Electrical Reactance Corp., Franklinville, 
7. 2 or” 

Federal Telephone and Radio Corp., Dept. 


L-316, 67 Broad, New York 4, N. Y 


General Electric Co., Section A8&5#-1, 
Apparatus Dept., Schenectady 5, N. Y. 
**Lestrofilm.”’ 

Johnson Co., E. F. Waseca, Minn. 


Indianapolis €, 


— & Co., Inc., P. B., 
150 


nd. 
Millen Mfg. Co., Ine., 
Exchange, Malden, Mass. 
Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. ¥. ‘“‘Superex,”’ “Bolite.” 
Sprague Electric Co., North Adams, Mass. 


“Vitamin Q.”’ 
Stackpole Carbon Co., St. Marys, Pa 


James, 


CARBON AND GRAPHITE: (Con- 
tacts, Electrodes, Anodes, Bearings, 
Discs, Piles, Plates, Plungers, 
Rings, Seals, etc.) 

(See also Brushes, Carbon) 

Becker Brothers Carbon Co., 3450 8. 52né 


Ave., Cicero 50, Ill. “BBB.”’ 

Morganite, Inc., 3302-48th Ave., Long 
Island City 1, N. ¥ 

Ohio Carbon Co., 12508 Berea Hid., 
Cleveland 11, Ohio. 

Pure Carbon Co., Inc., 440 Hall Ave., 
St. Marys, Pa. 

Speer Carbon Co., St. Marys, Pa. 


Stackpole Carbon Co., St. Marys, Pa. 


CARTONS AND_ CONTAINERS, 


PACKAGING 
Gair Co., Inc., Robert, 155 EB. 44th, 
New York 17, N. Y. 
Gaylord Container Corp., 111 WN. 4th, 
St. Louis 2, Mo. 
CASTINGS, ALUMINUM (See also 
Die Castings) 
Aluminum Company of Ameries, 2179 


Gulf Bidg., Pittsburgh 19, Pa. “Aleoa.” 


CASTINGS: BRASS, BRONZE AND 


COPPER 
Johnson Bronze Co., 570 Mill. New Castle, 


Pa. 

Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. 

Phosphor Bronze Smelting Co., 2200 Wash- 
ington Ave., Philadelphia 46, Pa. 

— Mfg. Co., 18 Mill, Waterbury 91, 


CASTINGS, DIE. See Die Castings. 


CASTINGS, GRAY IRON 
Electric Auto-Lite Co., Port Huren, Mich. 








































IF YOU 
MAKE THINGS 
LIKE THESE 





Investigate 
(Glass-Base) 

























a 


_ ANEW PROTECTIVE SPRAY COAT FOR STEEL AND BRASS 


The modern finish for stoves, heaters, mufflers, radios, files, lockers—any steel or brass 
product that is exposed to heat up to 1000° F., abrasion, corrosion—or which would profit 
by a permanent finish of beautiful color. Simple to work. Spray it on and dry at 200° F. 
Then bake at 350° F. in any industrial oven. Fine eggshell finishes in all colors. Sample 
on request. 


BLACK-MAGIC 


A deep-penetrating, single-bath oxide that gives iron and all steels except stainless a dense, 
permanent black that won’t rub off (penetration .0001”). Very flexib'e. Forming may 
follow processing. Effective rust inhibitor. Fine paint bond. Chemical reaction at 300° F. 
There are also BLACK-MAGIC baths for zinc, copper, brass, cadmium. Send for samples. 


N. Y. CITY: Lacquer Fin- ST. LOUIS: G. S. Robbins G 


ishing Co., Inc, cifton, PV IRC TIMMS TIA Tee aOR 





CB. Hamilton, Fayette- MODERN METAL FINISHES ply Co. 

evens The PE 2446 G MAIN ST. (Stratford) BRIDGEPORT CONN. i) ; 

CLEVELAND: Universal Paint ties LOS ANGELES: Berber-Webd 
& Varnish Co. GLACK-MAGIC OXIDE BLACKING SALTS F SILCO Glass-Bese PROTECTIVE COATING ? 

PH 1 LA D E L PH 1A A 1 be rt WITCH-DIP & WITCH-O1L FINAL FINISHES | MEAT TREATING SALTS. CLEANERS. ETC. OAKLAND: Geo A. Kushmon 
rintz, Germontown. Co. 


ENGINEER MECHANICAL | 26 92% sectfy 
go ANY MOTOR, check 


siherean 3 yor exenene neon | theae WALLEY 


ment or design of durable consumer goods 
preferably home appliances. D VANT. 
Send complete resume to Personnel Manager 4 AGES 
FEDERAL Wide Adaptability—sizes 1 to 75 h. p. 


TELEPHONE & RADIO CORP. 
Clifton, N. J. ~ More Flexibility in power planning. 


~ Takes Unusual Power 
Loads 


SPEEDCRAFT | Drip-Proof . . . 


WIRE Splash-Proof 
STRIPPERS Economical 


are the rich results of 20 Operation 
years of building and im- 

proving Wire Stripping Ma- ~ Cool 
chinery and solving the 

difficult a. of many 


large and well known pro- 

ducers everywhere—in War Ve BALL BEARING 
and in Peace. 

Every SPEEDCRAFT repre- 


sents a pledge to develop 
to the utmost the durabil- 
ity and usefulness of con- 
&> a oo ~ 
Ce the speed and quality o 
production. 



















Write for complete information — sending wire samples — no obligation. a LECTR | C C 0 "4 PO R ve 8) | 


WIRE STRIPPER CO., 'e Cleveland, Obie 4221 Forest Park Blvd. + St. Louis 8, Mo. 
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Specify 
INDUSTRIAL 


For A 

New Complete 
Service in 
Plastic 
Molding 


t 7 cchaenel 
of INDUSTRIAL’S 
NEW MODERN PLANT 


A NEW PLANT 


Spacious, up to the minute, to facilitate 
Industrial’s production and service. 


NEW FACILITIES 


To make it possible to achieve the utmost 
in precision and uniformity in volume production. 


A NEW SERVICE 


For the custom molding of plastic products 


and parts that will be a source 
of real satisfaction. 


For further information — write for booklet on 


Industrial’s new complete service 


CASTINGS, MAGNESIUM 

American Magnesium Corp., Subsidiary of 
Aluminum Company of America, 1715 
Gulf Bldg., Pittsburgh 19, Pa. ““Maszlo.”’ 


CASTINGS, PHOSPHOR BRONZE 
Phosphor Bronze Smelting Co., 2200 
Washington Ave., Philadelphia 48, Pa. 
‘‘Elephant,”’ 


CASTING, PRECISION (Lost-Wax 
Process) 

Austenal Laboratories, Inc.. 5932 8. Went 
Worth Ave., Chicago, III. 

International Nickel Co., 67 Wall, New 
York 5, N. Y. (Nickel and Alleys) 
“*Inco”’ ‘“‘Inconel’’ ‘‘Monel.’’ 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray. 


CEMENT, CERAMIC 

Sauereisen Cements Co., 1642 Sharpsburg, 
Pittsburgh 15, Pa. 

Titanium Alloys Mfg. Co., 111 Broadway, 
New York, N. Y. “TAM.” 


=. INSULATING AND SEAL- 
| 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 58, 30 E. 42nd, 
New York 17, N. Y. 

Genelal Electric Co., Section RIMA-478, 
Resin & Insulation Materjals Div., 
Chemical Dept., Schenectady 5, N. Y. 


CEMENTS, LIQUID 
Ambroid Co., 305 Franklin, Boston 10, 
Mass. 


CERAMICS 
Electrical Porcelain (A) 
Refractory Porcelain (B) 
Steatite (Lava) (C) 
Zircon Porcelain (D) 


Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, Ohio (A). 

American Lava Corp., Chattanooga 5, Tenn 
“AlSiMag’’ (C). 

Ceramic Specialities Co., 444 W. Sixth, 
East Liverpool, Ohio (A). 

Colonial Insulator Co., 907 Grant, Akron 
11, Ohio (AB). 

Illinois Electric Porcelain Co., Macomb, 
Ti, (A). 

Knox Porcelain Corp., Knoxville 1, 
Tenn. (A). 

Louthan Mfg. Co., 2000 Harvey Ave., 
East Liverpool, Ohio (A). 


National Ceramic Co., Trenton 2, N. J. 
A 


(A). 

Plastic Insulator Co., Inc., 369 Lexington 
Ave., New York 17, N. Y. (AC). 

Porcelain Products, Ine., 1241 W. Front, 
Findlay, Ohio (A). 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABC). 

Steward Mfg. Co., D. M., Chattanooga 1, 
Tenn. ‘“‘Lavite’’ (C). 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 
“*Insuleon” (B). 

Titanium Alloy Mfg. Co., 111 Broadway, 
New York, N. Y. “TAM” (D). 

Universal Clay Products Co., 1540 E. 
First, Sandusky, Ohio. (A). 


CHOKES 
a; Reactance Corp., Franklinville, 


Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 

Johnson Co. E. F., Waseca, Minn. 

Millen Mfg. Co., Inc., James, 150 
Exchange, Malden, Mass. 

Cate ae. Co., 4805 Flournoy, Chicago 


| CHROME NICKEL ALLOYS. See 


Resistance Alloys. 


CIRCUIT BREAKERS 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. ‘“‘Noark. 

General Electric Co., Section A85é6-1, 
Apparatus Dept., Schenectady _ oe we 
Heinemann Electric Co., 99 Plum, 
Trenton, N. J. ““HECO.” 

Littelfuse, Inc., 4759 Ravenswood Ave., 
Chicago 4@, Til. 

Trumbull Electric Mfg. Co., Pilsinville, 
Conn. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. ““De-ion."* 


CLAMPS, GROUND 
Ilsco Copper Tube & Products Co., 
Cincinnati 27, Ohio, 
Trico Fuse Mfg. Co, 2948 N. Sth, 
Milwaukee 12, Wis. 


CLAMPS, noes 
Garrett Co., George K., 1431 
Chestnut, Poiladeiphis 3, Pa. 


CLAMPS, TEST 
Chase Brass & Copper Co., Inc., Water- 


CLOTH, INSULATING. See Fabrics, 
Insulating. 


CLOTH, TRACING. See Tracing 
Cloth & Paper. 


COATINGS, PROTECTIVE 

Bakelite Corp., Unit of Union Carbide & 
Carbon oP, Dept. 58, 30 EB. 42nd, 
New York 17, Y. 

Hollingshead Cor R. M., Coatings Div., 
Camden, N. J (Packaging) ‘ ‘Cocoon.’ 
Interchemical Corp., Finishes Div., Dept. 
a 350 Fifth Ave, New York 1, 


COAXIAL CABLE. See Wire and 
Cable, Insulated. 


COIL CORES AND FORMS. (See 
Ceramics; Tubing, Paper) 
Millen Mfg. Co., Ine., James, 

Exchange, Malden, Mass. 
Paramount Peper Tube Corp., 612 
fayette, Fort Wayne 2, Ind. 
Precision Paper Tube Co., 2035 
Charleston, Chicago 47, Il. 
Stackpole Carbon Co., St. Marys, 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Coto Coil Co., Inc., 65 Pavilion Ave., 
Providence 5, R. I. 

o Electric Co., 93 Main, Winsted, 
onn. 

Davis & Co., Inc., Dean W., 1006 First 
Kentland, Ind. 

Dinion Coil Co., Calendonia, N. Y. 

Electric Auto-Lite Co., Port Huron, Mich. 

Electrical Reactance Corp., Franklinville, 
Nn. Y¥. “ti- 


Federal Telephone and Radio * Dew. 
L-316, 67 Broad, New York N 
General Electric Co., Section * A856-1, 
Apparatus Dept., Schenectady 5, N. Y. 
Gramer Company, 2734 N. Pulaski Road, 

Chicago 39, Ill. ‘’Gracoil.’’ 
Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 8, N. J. ““NWL.” 
Solar Electrie Corp., Warren. Pa. 


COIL WINDING MACHINES 
Universal Winding Co., P. O. Box 1606. 
Providence 1, R. 1. 


COMMUTATORS 

Hillsdale Commutator Co., Hillsdale, Mich 
Homer Commutator Co., Hillsdale, Mich 

Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, Ohio. 

Nippert Electric Products Co., 
Mound, Columbus 16, Ohie 

Toledo Standard Commutator Co., 
Smead Ave., Toledo 6, Ohio. 


COMMUTATOR SAWS and SLOTTERS 

Hullhorst Micro Tool Co., Div., Toledo 
Standard Commutator Co., 2242 Smead 
Ave., Toledo 6. Ohio. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


COMPOUNDS, SEALING. See Cement, 
Waxes and Compounds. 


COMPOUNDS, VARNISH. See Var 
nishes, Compounds and Resins. 


COMPRESSORS, AIR. 
Gast Mfg. Corp., 185 Hinckley, Benton 
Harbor, Mich. ‘(Air Motors). 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 

Aircraft-Marine erceate. Inc., 1504 N 
Fourth, Harrisburg, Pa. AMP.’ 

Alden Products Co., Brockton 64P, Mass 
(Miniature). 

American Brass Co., Waterbury 88, Conn 
Burndy Engineering Co., ny he Bruck- 
ner Bivd., New York 54 N Y. “‘Hydent,” 
**Hylink, ‘ve *“Hylug 

Chase Brass & Gepeer Co., Inc., Water 
bury, 91, Conn. 

Dante Electric Mfg. Co., Bantam, Conn 
Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 

General Electric Co., Section All-422, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 

Ideal Industries, Ine., 1006 Park Ave. 


Sycamore, Ill. 

isco Copper Tube & Products, Inc 
Cincinnati 27, Ohio. 

Johnson Co., E. F., Waseca, Minn. 

Krueger & Hudepohl, Third & Vine Sts. 
Cincinnati 3, Ohio. 

Millen Mfg. Co, Ine., James, 150 
Exchange, Malden, Mass. 

Solar Electric Corp., Warren. 

Trumbull Electric Mfg. Co., Pe rainville, 


CONTACTORS, MAGNETIC. See 


au EAL 
{NW ee ee PRODUCTS CO. 


5201 N. Avondale Avenue + Chicago 30, Illinois 
South Bend Representative: Mr. C. W. Krueger, 
. 908 Tower Building, South Bend, Indiana 


bury 91, Conn. 
Trico Fuse Mfg. Co., 2948 WN. 5th, 
Milwaukee 13, Wis. 


Relays & Contactors. 


CONTACTS AND CONTACT POINTS 

a Co., Inc., 113 Astor, Newark 5 

— oy C. 8S., 288 Spring, New York 

Callite Tungsten Corp., 544-38th, Union 
ity, N. J. 


. ; i Cleveland Tungsten, Inc., 10200 Meeceb 
CLIPS, SNAP. See Rings, Retainer Ave., Cleveland, Ohio. ‘‘Clevetung.’’ 


CLEANING COMPOUNDS 

Mitchell-Bradford Chemical Co., 2446 Q 
Main, Bridgeport, Conn. 

Oakite Products, Inc., 18 H Thames 
New York 6, N. Y¥. 


ELECTRICAL MANUFACTURING 





HE making of contacts and the furnishing of platinum, silver 
and palladium contact material is carried on in a special 
branch of our business. Our Contact Department is equipped 
with every modern facility and is completely staffed so that 
research in this special field is continuous. We are always 
ready to supply your every need in this line, whether for 
light or heavy duty. All our products are made to a rigid 
standard so that the name, Baker, stands for the highest 
quality that can be produced. 


LIGHT ASSEMBLIES. Sub-contracting work for light as- 
semblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries, and the 
making of small instruments and instrument parts, to your 
own specifications, is another service we can offer. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK 7 SAN FRANCISCO 2 CHICAGO 2 





MANOA 


TERMINAL Seer tec ree ‘SPEED UP YOUR PRODUCTION 


SMALL METAL STAMPINGS 


In accordance with Customer's Prints 


WITH TYPE PR 


Modern Equipment and Factory CIE NTRIFUGAL 
a re | SWITCHES 


PATTON-MacGUYER COMPANY 
177 Virginia Avenue, Providence 5, R. I. 


ACCURACY @ PRECISION @ REASONABLE CHARGES 


Machine tools used in repetitive cycles produce 

HATO ARR A more when equipped with Euclid Centrifugal Plug- 
a ging Switches. These switches plug motors to a 
quick stop at the end of each cycle by applying re- 
verse power until the motors reach nearly zero 
speed, thus cutting down the non-productive time 


HIGHEST QUALITY | between cycles. 


FOR 48 YEARS | They also make the machinery safer by stopping 
| the motors quickly in case of an emergency. 


@ 
E- 
= 
E 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY ees ee ate 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 1335 CHARDON RD. EUCLID 17, TH 


Write for Bulletin 1001-EM 
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STARTS and STOPS 
with RELIANCE V*S DRIVE 


Quicker starts and stops through finger- 
tip control at the machine or from nearby 
or remote stations—with the All-electric 
Reliance Vx*S Drive. Write for Bulletin 311 
which gives more details on this Adjusta- 
ble-speed Drive operating from A-c. Circuits. 


oa on 8 ee 





Conveniently-pack- 
aged, space-saving 
VxS Drives are 
available from 1 
to 200 borsepower. 


RELIANCE ELECTRIC & ENGINEERING COMPANY 


1054 IVANHOE ROAD ° CLEVELAND 10, OHIO 





Abu ndant 
Lubrication for 
Hidden Bearings 


with 
TUBE OILERS 


For difficult lubricating jobs, in 
hard-to-reach spots, let Gits Broth- 
ers make a special tube oiler to 
fit your own special needs. The 
cost is surprisingly low: Gits 
Brothers are already equipped for 
similar production of other lubri- 
cating devices. The increased 
operating efficiency of thorough 
lubrication quickly returns your 
modest investment. Catalogue 60 
shows typical sizes, shapes, uses. 
Write for your free copy. 


G1Ts BROS. MFc. 


1840 S. Kilbourn Avenue, Chicago 23, Illinois 
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Fansteel Metallurgica: Corp., North 
Chicago, Ill. ‘‘Fasaloy’’ ‘“‘Fastell.” 
General Plate Div., Metals and Controls 

Corp., Attleboro, Mass. 
Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. “‘Gibsiloy.”’ 


Makepeace Co., D. E., Attleboro, Mass. 
(Bar Contact Tape). 
?— «4 = Co., Inc., P. BR., Indianopolis 


steckoete Carbon Co., 
Wilson Co., H. A., 
5, N. J. “Wilco.” 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. “‘Heyco.” 


CONTRACT MANUFACTURING 


St. Marys, 
105 Chestnut, haeniats 


om Goods Mfg. Co., Manitowoc, 
vis. 

Boehme, Inc., H. O., 915 Broadway, New 
York 10, N. Y. 


Colgate Mfg. Corp., Amityville, N. Y. 
National Acme Co., 170 E. 181st, Cleve- 


land 8, Ohio. 

Scovill Mfg. Co., 18 Mill, Waterbury 91, 
‘onn. 

Wenco Mfg. Co., 1134 West Hubbard, 


Chicago 22, IIL 


CONTROLLERS, MOTOR 
Allen-Bradley Co., 1316 8. 


Second, 
Milwaukee 4, Wis. 


Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne, Hartford, Conn. 
Euclid Electric Mfg. Co., 1835 Chardon 
Road, (Euclid) Cleveland 17, Ohio. 

Federal Electric Products Co., 50 Paris, 
Newark 5. N. J. 

General Electric Co., Section A856-1, 
Apparatus Dept., Schenectady 5, N. Y. 

Master Electric Co., Dayton 1, Ohio 


(Magnetic Starters). 

R-B-M Division Essex Wire Corp., Dept. 
D-4, Logansport, Ind. 

Square D Company, 4040 N. Richards, 
Milwaukee 12, Wis. 

Struthers-Dunn, 146-150 N. 18th, 

——- Electric Mfg. Co., Plainville, 
onn. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. 


Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


Inc., 
Philadelphia 7, Pa. 


CONTROLS, 
Level. 


FLOAT 
See Switches. 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


and LIQUID 


CONTROLS, PRESSURE 
PERATURE 
See also Relays; Switches; Thermo- 
state 

Allen-Bradley Co., 
Milwaukee 4, Wis. 

Rarher-Colman Co., Rockfor TL 

Bristol Company, 153 Bristol” ‘Ra., 
bury 91, Conn. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass 
““Thermoswitch.”’ 

General Electric Co., Section A856-1 
Apparatus Dept., Schenectady 5, N. Y 

Mercoid Corp., 42283 W. Belmont Ave 
Chicago 41, Tl. 


Minneapolis- fioneywell 
2685 Fourth Ave., 8., 


and TEN- 


1316 8. Second, 


Water- 


Regulator Co., 
Minneapolis 8, 


Minn. 

Robertshaw Thermostat Co., Youngwood, 
Pa. 

Spencer Thermostat Co., 905 Forest St., 
Attleboro, Mass. 

Square D Company, 4040 N. Richards, 


Milwaukee 12, Wis. 
Ward Leonard Eleetrie Co., 34 South 8t., 
Mount Vernon, N. Y. 


CONTROLS, REMOTE. See Push 
Button Stations; Relays and Con- 
tactors; Switches. 


CONVERTEFS, ROTARY. 
See Motors & Generators. 


COPPER. See Brass, Bronze and 
Copper. 
COPPER, BERYLLIUM. See Bery! 


lium Copper. 


CORD, FLEXIBLE CONDUCTOR. s+. 
Wire and Cable. 


CORD SETS, WIRING HARNESSES 
and ASSEMBLIES. 


Alden Products Co., Brockton 64P, Mass 
— Electrical Heater Co., Detroit 2, 
ich. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Til. 

Collyer Insulated Wire Co., 245 Roose- 
velt Ave., Pawtucket, R. I. 

Cornish Wire Co., Ine., 15 Park Row, New 
York 7, N. Y. “Corwico.”” 

Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone and Radio Corp., Dept. 

L-316, 67 Broad, New York 4, N. Y. 


General Electrie Co., Section All-422, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol.’’ 

Kellogg Switchboard & Supply Co., 6650 
8. Cicero Ave., Chicago 38. Ill. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

Paranite Wire & Cable ee. Essex Wire 
Corp., Fort Wayne 6, 

Plastic Wire & Cable ba 405 E. Main, 
Jewett City, Conn. “Plasticon.”’ 

R-B-M Division, Essex Wire Corp., 
Dept. D-4, Logansport, In@. 

R. I. Appliance & Cordset Co., 195 
Weeden, Pawtucket, R. I. 

Royal Electric Co., Inc., Pawtucket, R. I 

United States Rubher ‘Co., 1230 aqme 
of the Americas, New York 20, N. 

Westinghouse Electric Corp., P. hg ‘Box 
868, Pittsburgh 30, Pa. 


CORD, RESISTANCE LINE. See Re 
sistance Line Cords 


= and TWINE, ARMATURE and 

COIL 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Company, Dept. 4 24, P. O. 
Box 1076, Schenectady 1, 

Mitchell-Rand Insulation Zz. Pn, 51 
Murray, New York 7, N. Y¥. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


CORES, COIL. See Coil Cores and 


Forms 


CORES, POWDERED IRON. 
Powdered Metal Products 


CORES, REFACTORY. See Ceramics 


See 


CORES, TRANSFORMER 
Westinghouse Electric Corp., 


P. 0. Bor 
868, Pittsburgh 30, Pa. ““Hipersil.”’ 


CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 9505 Arch, Lancaster 
Pa. 


COTTON SLEEVING. 
and Sleeving. 


See Tubing 


COUNTERS, MECHANICAL 
Bristol Company, 153 Bristol Rd., Water 


bury 91, Conn. 

National Acme Co., 170 E. 13ist, Cleveland 
8, Ohio. ‘“‘Chronolog.’’ “‘Namco.”’ 

Veeder-Root, Ine., Hartford 3%, Conn 
*‘Countrol.”’ 

COUPLINGS, FLEXIBLE 

Guardian Products Corp., 216 E. Michi 


gan, Michigan City, Ind. 
Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 
Lovejoy Flexible Coupling Ce, 5049 W 
Lake, Chicago 44, IIL 


CRYSTAL UNITS, QUARTZ 

Cambridge Thermionie Corp.. 453 Concord 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radio Corp., Dept 
L-316, 67 Broad, New York 4, N. ¥ 


CUPRO NICKEL. See Nickel 


CUSTOM MOLDERS. See Plastics. 
Custom Molders and Extruders. 


DECALCOMANIAS 
Meyercord Co., Dept. 
Chicago 44, Ill 


7-5, 6323 W. Lake 


DIALS, PANEL and INSTRUMEN) 

Etching Co. of America, 1520 Montane 
Dept. E-4, Chicago 14, Ill. 

Bipe Prem. Ine., 460 W. 84th, New Yort 


Millen Mfg. Co., Ine., James, 150 E> 
change, Malden, Mass. 

DIAL LIGHT ASSEMBLIES. See 
Lights, Pilot & Indicator. 

DIE CASTINGS 

Aluminum Co. of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. (Aluminum.) 


Electric Auto-Lite Co., Toledo 1, Ohio. 
(Aluminum & Zine.) 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 4, Wis. (Aluminum a Zine.) 

Monarch Aluminum Mfg. A 
9301 Detroit Ave., Cleveland 2, fo. 

New Jersey Zine Co., 160 Front, New 
York 7, N.Y. (Zine Die Casting 

Alloys.) ‘*‘Horsehead.” 


DIE CASTING MACHINES 

Hydraulic Press Mfg. Co., 1004 Marior 
Rd., Mount Gilead, Ohio. 
Lester-Phoenix, inc., 2635 Chureh Ave 
Cleveland 18, Ohio. 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


DIES, LAMINATION and 
PERFORATING 

Whistler & Sons, Inc., 8. B., 
Road, Buffalo 17, N. Y. 
Perforating.) 


752 Military 
(Adjustable 


DISCS, BRAZING. See Brazing Discs 


ELECTRICAL MANUFACTURING 


BME Li ce eA ES 


Borge |N"WeL cusrom euir 
TRANSFORMERS 


BELOW — Tapped Primary 
of 200/240 V, Secondery 
of 57/85 V at % KVA 
Made for DC rectification 
for dry type rectifier. 


BARCOL 7 


HE AVY- D UTY 3 Phase, Plate 


Rectifying Trans- 
former 240/ ,25 ¥ 


LL REVERSING MOTORS | 212 va” 


Yesigned for 40° 
BARCOL shaded-pole motors are ideal for applica- rise. 134% Regule- 
tion in electronic circuits because the shading coils ti 
‘can be designed to be connected directly ( or by ton. 
transformer coupling) into the plate circuits of 
certain vacuum tubes—no relays are required. 
Thus fast reversal can be obtained to meet changing 


SM 


conditions at the grids of the controlling tubes. 
The particular model shown has a full load rating 
of 1900 r.p.m., 0.15 Ib. in. torque, 0.0045 h.p., 
drawing 55 watts at 115 volts, 60-cycle a.c. Starting 
torque is 0.20 lb. in. Various other types and sizes 
are made to meet a wide variety of requirements. 


Write for Data Sheets / \ | ‘ 
BARBER - COLMAN COMPANY rs ‘ 


ecccccccccccse Deocese 


a 


est OSEORD 9 NON es | 7 Le ~ MADE TO YOUR ORDER 


| 


are meeting the unusual and special require- 


AND 
METAL SPECIALTIES | ments of electrical manufacturers every- 


| SCREW MACHINE PRODUCTS | NFWrL- custom suitt TRANSFORMERS 
| 


ines din enna where. The makers of many instruments 
produce accurate work in i 
—e | and machines for laboratory and research 


Send your specifications to | purposes as well as for industrial uses have 
us for prompt estimates 


without obligation. | benefited by our special knowledge. We 


LINDEN & CO., Inc. design and manufacture in any quantity to 
70-82 Baker Street ° 
Providence, Rhode Island meet your requirements. 
Over 25 years of “Know-How” in the 
business of Custom Transformers for 


special or individual applications. 


f° 
IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 
For Identifying Wires, Cables, Parts, A ies, ' > 
aller ile. on duvet Slate ees mg — 


cialty. Blank tags for customers who prefer to do their own marking. 


Write for Free Samples and Prices WINDING LABO RATO R | 7 = 
NATIONAL BAND & TAG CO. | 11 ALBERMARLE AVE. TRENTON 3, N. J. 


DEPT. 9-493 NEWPORT, KENTUCKY 





MAY 1947 








the New 


sey Va Be 


aly pate 


he 
we 


TOE (ks 
at 
high 


currents 


EY 
VETS 


The Sorensen NOBATRON pro- 
vides a new source of DC voltages 
regulated at currents previously 
available only with batteries. 


Six standard NOBATRON models 
operate on a 95-125 volt AC 
source of 50 to 60 cycles and 
provide currents of 5, 10, and 
15 amperes at output voltages 
of 6, 12, or 28. 


Ideally suited for critical ap- 
plications where constant DC 
voltages and high currents are 
required, the NOBATRON main- 
tains a regulation accuracy of 
V2 of 1°, RMS of 1°/, and has 
a recovery time of 1/5 of a 
second. 


Investigate the many advantages of Sorensen 
regulators applied to your unit. Write teday 
for your copy of the new complete Sorensen 
catalog S-E. It is filled with schematic draw- 
ings, performance curves, photos, and contains 
in detail, ‘Principles of Operations." 


SORENSEN & COMPANY, INC. 


STAMFORD, CONNECTICUT 


PNY A LINE OF STANDARD REGULATORS FOR LOA 


3 
SPECIAL UNITS DESIGNED 
LECTRONIC AND IND 
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UP TO 30 KVA. 








| ELECTRICAL SHEETS. 


DIVIDERS, VOLTAGE. See Resistors. 


DRAFTING a and 
MATERIAL 


Keuffel & Esser Co., Hoboken, N. J 
“Para . 
Post Co., Frederick, 3650 N. Avondale 


Ave., Chicago 18, Ill. 


DRAWN METAL SHAPES. 
Stampings.) 

Colgate Mfg. Corp., Amityville, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio, 

— Mfg. Co., 19 Mill, Waterbury 91, 
onn. 

Whistler & Sons, Inc., 8S. B., 752 Military 
Road, Buffalo 17, N. Y. 

Worcester Pressed Steel Co., 604 Barber 
Ave., Worcester 6, Mass. “*Presteel.”’ 


(See also 


DRIVES, ELECTRONIC 


General Electric Co., Section asses. ® 
Apparatus Dept., Schenectady 5, . 
“*Thy-mo-trol.”’ 


Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. ‘‘V-8."’ 

Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. ‘“‘Mototrol.”’ 


DRIVES, M-G VARIABLE SPEED 


Unimax Switch gage. 460 W. S4th, 
New York 1, N. Y. 


ORIVES, V-BELT 


Dayton Rubber Mfg. Co., Dayton 1, Ohio 
— Co., B. F., Dept. EM-17, Akron, 
ie 


DUPLICATING MACHINES, DIE- 
LESS. See Benders, Brakes «& 
Shears. 


DYNAMOTORS. See Motors and Ger- 
erators. 


See Stee), 
Electrical. 


ELECTRODES, RESISTANCE 
WELDING 

Mallory & Co., 
6, Ind. 


Inc., P. B., Indianapolis 


ELEVATORS, PORTABLE 


| West Bend Equipment Corp., 233 Water, 


| ENAMELING SHEETS. 


West Bend, Wis. 


See Steel— 
Commercial Forms & Grades. 


ENAMELS. See Lacquers. 


| EXPRESS SERVICES 


Air Express Div., Railway Express Agency, 
230 Park Ave, N. ¥. 17. N. Y. 


EYELETS 


American Brass Co., Waterbury 88, Conn. 
“*Tru- Flange.” 

Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 

FABRICS, INSULATING (Sheets and 

Tapes) 
Fiber-Glass, Varnished Cambric, Cot- 
ton, Linen, Silk, etc. (see also Tubing 
and Sleeving. Varnished; Tape and 
Sheeting, Synthetic Resin) 

Acme Wire Co., _— Dixwell Ave., New 
Haven 14, Con 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. ¥. ‘Turbo.’ 

General Electric Co., Section RIMA-478, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Holliston Mills, Inc., Norwood, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18. Mass 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Il. 

Irvington Varnish « Insulator Co., Irving- 


ton 11, N. J. “‘Fibron.” 
Mica Insulator Co., Dept. 24, Box 
1 76, Schenectady > ae A coi 


Mitchell-Rand Insulation Co., Ine., 6) 
Murray, New York 7, N. Y. 


National Varnished Products Corp., 207 


Randolph | Ave., Woodbridge, N. J. 
Natvar.”’ 

New Jersey Wood Finishing Co., Wood 
bridge, N. J. ‘“‘Varslot,” “‘Vartex.” 
Owens-Corning Fiberglas Corp., Dept. 866, 

Toledo 1, Ohio. **Fibergias.”” 

Varflex Corp. 305 N. Jay, Rome, N. ¥ 
“Vargias.” 

Westinghouse Electrid Corp.. P. O. Box 
868, Pittsburgh 30, Pa. *“Tuffernel.”” 


FAN BLADES. See Blades, Fan. 


FANS & BLOWERS 
Heinze Electrie Co., 685 Lawrence, 


Lowell, Mass. 

Robbins & Myers, Ine., Motor Div., 
Springfield, Ohio. 

Signal Electric Mfg. Co., Menominee, 
Mich. 

Smith Mfg. Co., Ine., F. A., 250 Davis. 
Rochester 2, N. Y. ‘“‘Fasco,”’ ‘‘Pilot.” 
FASTENERS (Bolts; Pins; Nuts: 


Rivets; Screws; Washers) 


BOLTS and NUTS 


Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly 
Nuts (D) 

Screw Thread Inserts (E) 

Headed and Kolled Thread Parts— 
Studs, ete. (Cold Upset) (F) 


Aircraft Screw Products Co., Inc., 47-23K 


35th, Long Island City 1, N. Y. ‘‘Aere- 
Thread,’ “‘Heli-Coil’’ (AE) 
Allmetal Screw Products Co., Dept. EL, 


33 Greene, New York 18, N. ¥. (A) 
American Screw Co., Providence 1, K. 1 


(B) 

Buffalo Bolt Co., North Tonawanda, N. Y 
(A) 

Chase Brass & Copper Ce., Inc., Water- 
bury 91, Conn. (AC) 

ome Screw Co., New Bedford, Mass 
(AB) 


Elastic Stop Nut Corp. of America. 
Union, N. J. “ESNA” (C) 

—— Auto-Lite Co., Toledo 1, Ohio 
(E) 

Harper Co., H. M., 2609 Fletcher, Chicago 
18, Ill. (ABC) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (AB) 

Milford Rivet & Maehine Co., 871 Bridge- 
port Ave., Milford, Conn. (B) 

National Newark 5. 
N. J. (B) 


Lock Washer Co., 

New England Screw Co., Keene, N. H. (B) 
Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (C) 
Parker-Kalon Corp., 200 Varick, New 

York 14, N. Y. (AB) 
Progressive Mfg. Co., 
rington, Conn. (ABF) 
meee & Prince Mfg. Co., Worcester, Mass. 
) 


( 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. (F) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (BD) 

Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Ill. ‘“‘Everlork’’ (C) 

Tinnerman Products, Inc., 2042 Fulton 
Road, Cleveland 13, Ohio ‘Speed 
Nute’’ (TD) 

Westfield Metal Products Co., Inc., 
field, Mass 


West- 


PINS—Cotter (F): 
Taper (G) 

Allmetal Screw Products Co., Inc., Dept 
EL, 33 Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 91, 
Conn. (F) 

Driv-Lok Pin Co., 696 W. Washington 
Bivd., Chicago 6, Ill. (G@) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich, (F) 

Lamson & Sessions (Co., 1971 W. 85th, 
Cleveland 2, Ohio (F) 


Locking and 


PRE-ASSEMBLED WASHERS and 
SCREWS 


American ‘Screw (o., Providence 1, R. 1 


Central Screw Co., 3501 8. Shields, Chi 
cago 9, Ill 
Chandler Products Corp.. 1491 Chardon. 


Cleveland 17. Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 

Lamson & Sessions Co., 1971 W. 85th. 
Cleveland 2, Ohio. 

National Lock Co., Roekford, Ill. 


cago 50, Ill. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Russell, Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. 

Seovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. 

Shakeproof, Inc., 2501 WN. Keeler Ave.. 
Chicago 39, Ill. 

Stronghold Screw Products, Inc., 212 W 
Hubbard, Chicago 12, Ill. 


RECESSED HEAD SCREWS 


Alreraft Screw Products Co., 
35th, Long Island City 1, N. Y. 


Thread.” 

Allmetal Screw Products Co., Dy EL, 
33 Greene, New York 13, N. 

American Screw Co., Previdence 1, R. 1. 

Atlantie Screw Works, 85 Charter Ock 
Ave., Hartford 5, Conn. 

Atlas Bolt & Screw Co., 1130 Ivanhoe, 
Cleveland 10, QOhie. 

Central Screw Co., 8501 8. Shields, Chi- 
cago 9, Ill. 

Chandler . Products Corp., 1491 Chardon, 
Cleveland 17, Ohio. 

Chase Brass & Copper Co., Inc., Water- 
bury 81, Conn. 

Continental Serew Ce., New Bedford, Mass. 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 

Harper Co., H. M., 2608 Fletcher, Chi- 
cago 18, Ill. 

International Screw Ce, 9446 Roselawn 
Ave., Detroit 4, Mich. 

Lamson & Sessions Coe., 1971 W. 85th, 
Cleveland 2, Ohio. 

Milford Rivet & Machine Coe., 871 Bridae- 
port Ave., Milford, Conn. 

National Lock Co., Roekford, Ii. 

National Lock Washer Ce., Newark 5, 


N. J. 
National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, Ohio. 
New England Screw Co., Keene, N. H. 
were Corp., 200 Varieck, New York 


47-33K 
** Acro- 
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The Publix Economy 
BRUSH HOLDER 











© 


*% 
* 


Low Initial Cost...Low Maintenance Cost. 
Send for folder with descriptive engineering data. 


360° clamping surface; 
clamps in any position 
Eliminates close stud tolerance; 
no stud marring 
Strong, long-wearing ; 
stamped brass construction 


Brush holders made to specifications. 


Publix Metal Products, Inc. 


100 Sixth Avenue, New York 13, N. Y. 


from 85° below to 500° above! 


@ There are 25 VARFLEX PRODUCTS to 


choose from—Sleeving and Tubing for 
every electrical need. 

VARGLAS SILICONE PRODUCTS are fabricated from continuous 

filament Fiberglas yarns combined with Silicone resin in various 

degrees of coating. They are a result of wartime developments 

designed to meet the wide range of temperature needs of the 

aviation industry. 


Varflex Corporation wants every manufacturer of electrical 
equipment to see for himself Row these new developments 
provide better electrical insulation. Write for new folder 
containing actual working samples of 25 different types of 
sleeving and tubing. 


VARFLEX Corporation 309 N. Jay St., Rome, N. Y. 
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llent and chatterless 


-- just like an 
Adlake Relay! 





Silent, positive action is 
just one of many Adlake 
Relay advantages! 


Other important ones 
are: : 


f reaot Ane ; 


ADLAKE RELAY 
MODEL NO. 1040 


@ Hermetically sealed 
contact mechanism 
impervious to dust, dirt 
and moisture. 


@ Liquid mercury-to-mercury contact—no 
burning, pitting or sticking. 


@ Armored against outside vibration or im- 
pact—designed for either stationary or mov- 
ing equipment. 


Remember, whatever your relay needs may 
be, there’s an Adlake Relay to do the job. So 
write today for free, illustrated folder. No 
obligation, naturally. Address: The Adams 
& Westlake Company, 1108 N. Michigan, 
Elkhart, Indiana. 


Adams & West 


Established 1857 « ELKHART, INDIANA + New York « Chicago 
Manufacturers of Adlake Hermetically Sealed Mercury Relays 
for Timing, Load and Control Circuits 
























Prompt delivery of quantity purchases. 
Special STACO designs by specialists 
for: 


Line voltage correction 
Voltage step-up or step-down 
Auto-transformers 

Variable voltage 

Low voltage control 

High voltage 


Write, wire or phone for descriptive 
bulletins. 


STANDARD 


ELECTRICAL PRODUCTS CO. 
401 Linden Avenue Dayton 3, Ohio 


STACO 





When y you use these tough, light- 
weight “and inexpensive parts, 
you. build their many advantages 
into: your own product. Fabri- 
cated to-order, BAER FIBRE 
washers, ‘special shapes, terminal 
». and other parts are ac- 


a Boer fibre is versatile . 


es ee 







+ can be stamped, ida 
drilled, tapped, milled, cheered; sawed to specification. 


Now PROMPT DELIVERY OF 


TRANSFORMERS 


Line voltage cor- 
rection transformers 
% K.V.A. to 


6 K.V.A. 


Auto-transformers and 
step-up and step-down 
transformers from 
V.A. to 1 K.V.A, 





es 
eae 


Control transformers of 
almost any design 
available. 


SEND BLUEPRINTS AND 
-,. , SPECIFICATIONS « NO OBLIGATION! 
curately and uniformly produced 
to specification in any “quantity. 
Selection of grades by physical 
and electrical qualities, permits 
application to a wide range of 
operating Conditions and require- 
ments. Invemigate now! < 
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Pawtucket o_ Co., Tyee. R. L 

Pheoll Mfg. Co., 5700 . Roosevelt, Chi- 
cago 50, Ill. 

Reading Screw Co., Norristown, Pa. 

Reed & Prince Mfg. Co., Worcester, Mass. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

Southington Hardware Mfg. Co., Southing- 


ton, Conn. 
Sterling Bolt Co., 208 W. Jackson, Chi- 


Hubbard, Chicago 12, Il. 
Wolverine Bolt Co., 9685 Grinnell, De- 
troit 13, Mich. 


RIVETS 

Alimetal Screw Products Co., Dept. EL, 
33 Greene, New York 138, N. Y. 

Aluminum Co. of America, (2179 Gulf 
Bidg., Pittsburgh 19, Pa. Alcoa.’ 

Buffalo Bolt Co., North Tonawands, N. Y. 

Chase Brass & ‘Copper Co. » Inc., Water- 
bury 91, Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 

du Pont de Nemours & Co., Ine., E. 1., 
Wilmington 98, Del. (Explosive) 

Goodrich, B. F., Dept. EM17, Akron, 
Ohio. “‘Rivnut’ (Blind) 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Reed & Prince Mfg. Co., Worcester, Mass. 


SCREWS—Oap and Set, Machine 
(H); Selt-Tapping (J) 
Allen Mfg. Co., Hartford, Conn. (H) 
Allmetal Screw Products Co., Dept. EM, 
80 Grand, New York 18, N. Y. (H) 
—- Screw Co., dence 1, R. I 
( 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn 

= Bolt Co., “North Tonawanda, N. Y. 


(H 

Chase Brass & Copper Co., Inc., Waterbury 
91, Conn. (H) 

Continental Screw Co., New Bedford, Mass. 
**Holtite,” “Tap” (HJ) 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. (HJ) 

a Krome Screw Corp., Hartford, Conn. 


) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, ‘Ohio (HJ) 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. (HJ) 

National Lock Washer Co., Newark 5, 
N. J. (HJ) 

New England Screw Co., Keene, N. H. 


(HJ) 

Parker-Kalon Corp., 200 Varick, New 
York 14, ‘N. Y. (HJ) ‘‘Gear-Grip”’ 

Progressive Mfg. » 44 Norwood, Tor- 
rington, Conn. (H) 

nn Prince Mfg. Co., Worcester, Mass. 


( 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. (HJ) 
Shakeproof, Inc., 2501 N. Keeler Ave., 

Chicago 39, Ill. (HJ) 
Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘“‘Unbrako’’ (H) 


WASHERS—Flat (K); Lock and 
Spring (L) 

Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 13, N. Y. (K) 
Barnes Co., Wallace, Bristol, Conn. (KL) 
Chase Brass & Copper Co., Ine., Water 

bury 91, Conn. (KL) 
Continental Screw Co., New Bedford, Mass. 


(K) 

Freeway Washer & Stamping Co., 4915 
Grant Ave., ne 5. Ohio (K) 

Garrett Co., Inc., George K., Tdi Chest - 
nut, Philadelphia 2, Pa. (KL) 

Gibson Co., William D. (Div., Associated 
Spring “op ), 1900 Clybourn Ave., Chi- 
cago 14, Ill 

Harper Co., H. ze. 2609 Fletcher, Chi- 
cago 18, Ill. ¢ 

Hubbard Spring Co M. D., 525 Central 
Ave., Pontiac 12, “Mich. (K) 

Lamson & Sessions Co., 1971 W. 86th, 
Cleveland 2, Ohio (KL) 

National Lock Washer Co., Newark 5, 
N. J. “‘Kantlink” (L) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (L) 

Quadriga Mfg. Co., 215 W. Grand Ave., 
Chicago 10, Ill. (KL) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (L) 5 

Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Til. ‘‘Everlock’’ (KL) 

Wrought Washer Mfg. Co., 2100 8. Bay, 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., Glenville, Conn 


Felt Products Mfg. Co.. 1536 Carroll 
Ave., Chieago 7, Il. 
Felters Co., 210-U South, Boston 11. 


86. 
Western Felt Works, 4035 Ogden Ave.. 
Chicago 23, Tl. 
FERRO-ALLOYS 
Electro Metal'urgical Co., Div 
Carbide & Carbon Co., 
New York 17, N. Y¥. 


FIBRE-GLASS. See 
lating 


Union 
30 East 42nd, 


Fabrics, Insu 





FIBRE, PHENOL. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED (Board, 
Sheet, oe, Tubing) 

Baer Co., S., 7-11 Montgomery, Hill- 
side, N. *: 

Continental-Diamond Fibre Co., Newark 
13, Delaware 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18. Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, I1. 

Mitehell-Kand Insulation >. Ine., 61 
Murray, New York 7, N. 

National ‘Vulcanized Fibre Cs., Wilming 
ton 99, Del. ‘‘Peerless,”” ** Vulcot.”” 
West Virginia lp & Paper Co., 288 
Park Ave., New York, N. Y. ““Densite,” 

*Electrite.”” 


FILLING COMPOUNDS. See Cement, 
Insulating; Waxes and Compounds 


FILTER ELEMENTS, POWDERED 
METAL 
Geners) 


ine Products, Division, 
Motors, Dayton, Ohio, ‘‘Porex’’ 


FILTERS, RADIO INTERFERENCE 
a Corp., Tobe, Canton, Mass 
Federal Telephone and Radio Corp., D 
L-316, 67 Broad, New York 4, N. 
General Electric Co., Section A856-1 
Apparatus Dept., Schenectady 5, N. Y 
oy Co., Inc., P. K., indianapolis 
. In 
Solar Mfg. Corp., 285 Madison Ave., 
New York 17, N. Y. “Elim-o-stat.” 
Sprague Electric Co., North Adams, Mass 


FINISHES, PRODUCT. See Lacquers, 
Enamels & Varnishes. 


FLEXIBLE CORDS. 
Cable, Insulated 


FLEXIBLE SHAFTING 

Mall Tool Co., 7827 8. Chicago Ave., Chi- 
cago 19, Ill. 

Walker-Turner Co., Inc., Plainfield, N. J. 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, Instru- 
ment & Radio; See also Capacitors) 

Awe oo ‘Corp., 85 Water, 


Arrow-Hart & Hegeman Electrie Co., 108 


See Wire and 


Hawthorne, Hartford 6, Conn. 
Capacitron Co., 849 N. Soeee Ave., Chi- 
eago 51, Ill. ‘Ballast 
a ge Co., Dean W., 1006 First, Kent 
General Mlectrie Co., Section All-<22, 


—- & Merchandise Dept., Bridge 
pert 3, Conn. 
Gremer Ce., 2734 N. Pulaski Roau, Chi 


Ii. 

Bola in’ Electric Co., 2525 Clybourn Ave.. 
Chicago 14, Ill. 

Solar Electric Cor ., Warren. Fa. 

Solar Manufacturing Corp.. 285 Madison 
Ave., N. Y. 17 7 

Sprague Electric Co., North Adams, Mass 

Westinghouse Electric Cerp., Box 868. 
Pittsburgh 30, Pa. 


FLUX, SOLDERING. See Soldering 
Compounds 


FOOT SWITCHES. 


FORGINGS 

Aluminum Company of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. (Aluminem) 

American Brass Co., Waterbury 88, Conn. 
“* Anaconda.”’ 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Nea- 


ferrous) 
Scovill Mfg. Co., Forgings Div., 18 Mill, 
Waterbury 91, Conn. (Non-ferrous) 


FREQUENCY CHANGER SETS. See 
Generators 


See Switches 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., Brockton 64P, Mass 

Dante Electric Mfg. Co., Bantam, Oonn 

Ilseo Copper Tube & Products, Inc., Cin 
cinnati 27, Ohio. 

Howard B. Jones Div. Cinch Mfg. Corp. 
2460 W. George, Chicago 18, Til. 

Littelfuse, Inc., 4759 Kavenswiid Ave. 


Trico Fuse Mfg. “Co., Milwaukee, Wis. 
—— Electric Mfg. Co., Plainville 
n. 


FUSES 

Dante Electric Mfg. Co., Bantam, Conn 

Federal Electric Products Co., 50 Paris. 
Newark 5, N. J. “‘Noark.”’ 

General Electric Co., Section A856-1 
Apparatus Dept., Schenectady 5, \ Y 

Littelfuse, Inc., 4759 Ravenswood Ave 
Chicago 40, Ill. 

Royal Electric Co., Inc., 95 Grand Ave 
Pawtucket, R. IL. 

Solar Electric » Warren, Pa. 

Trico Fuse Mfg. ,» Milwaukee, Wis. 


FUSIBLE ALLOYS 

Cerro De Pasco Copper Corp., 40 Wall, 
New York 5, N. Y. (° ‘Cerrotru” Bis- 
a: Tin Eutectic; “‘Cerrolew”’ 
ndium 

Federated Metals Div. American Smelting 
= qyaains Co., 120 Broadway, N. Y., 
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To make sure of an evenly balanced, smooth work- 
ing assembly, Whitehouse Products, Inc., made Peck 
products an integral part of the design of their new 
Beacon Camera. 


Because of their clean, accurate workmanship and 
consistent size uniformity (due to skilled inspection), 
Peck Springs and Screw Machine Products have long 
been the choice of camera and instrument makers, 
who have found that their use speeds up assembling, 
produces a better result. Always glad to estimate. 


PECK 


SPRINGS & SCREW MACHINE PRODUCTS 








WL 
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SPRINGS + STAMPINGS 
WASHERS + COTTERS - 


525 CENTRAL AVE. 
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Peck Springs and Screw Machine Products Were 


DESIGNED INTO THE NEW “BEACON” CAMERA! 








BM. D. HUBBARD SPRING CO. 


> WIRE FORMS 
EXPANSION PLUGS 


PONTIAC 12, MICH. 


*THE PECK SPRING COMPANY 12 GROVE AVE. PLAINVILLE, CONN., U. S. A. 
BURNLEY Springs, Stampings 
THE ORIGINAL | 
A FAVORITE 
| FOR 45 YEARS 
+ 
F MAKES SOLDER FLOW 
4 Underwriterr Laboratories © QUICK AND FAST: 
Manufactured by 
BURNLEY BATTERY & MFG. CO. 
NORTH EAST, PENNSYLVANIA 


Bee Pe eeity 








WEST VIRGINIA PULP & PAPER COMPANY 





CHICAGO TRANSFORMER 


DIVISION OF SSEX WIRE CORPORATION 


WEST ADDISON STREET - 





GAGES (TEMPERATURE and 
VACUUM) 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Germanow-Simon Machine Co., Rochester 
1, N. Y¥. (Temperature) 

United States Gauge Div., American Ma 
chine and Metals, Inc., Sellersville, Pa. 


GALVANOMETERS. See Instruments 


GASKETS 

Armstrong Cork Co., 9505 Arch, Lancaster, 
Pa. (Cork Compositions) 

Garlock Packing Co., Palmyra, N. Y. 

Goodrich, B. F., Dept. EM-17, Akron, 


Ohio. 
| United States Rubber Co., 1230 


Avenue 
of Americas, New York 20, N. Y. 


GEARMOTORS. See Motors and Gen- 
erators. 


GEARS and PINIONS, METAL 
Gear Specialties, 2650 W. Medill Ave., 
Chicage ‘ 


| GEARS and PINIONS, NON-METAL- 
LIC. See Fibre; Plastics. 


GENERATORS. See Motors and 
yenerators. 


GLASS-FIBER CLOTH and TAPE. 
See Fabrics, Insulating 


GLASS-BONDED MICA 


General Electric Co., Plastics Div.. 
Geemtent Dept., Pittsfield, Mass. (myes- 
) 
GLASS-SEALING ALLOYS 
Carpenter Steel Co., 115 W. Bern. 
Reading, Pa. 
Cerro De Paseo Copper Corp., 40 Wall. 


New York 6, N. f. 
Stupakeff Ceramic & 
Pa. ‘“Kovar.” 


‘Mfg. Co., Latrobe, 


BLASS. TECHNICAL 
Kopp Glass. Inc., Swissvale, Pa 


GOLD, ROLLED (Plate and Wire) 
Wilson Co., H. A.. 105 Chestnut, Newark 
5, N. J. ““Wilee.’’ 


GRAPHITE. See OCarbor and Graphite 


GRIPS and CLAMPS. STRAIN RE. 
LIEF 


Allied Electrie Products, 76 Coit 
Trvington 11, NS. J. 
Heyman Mfg. Co.. 500 Michigan Ave., 


Ine., 


Kenthworth, N. J. ‘“‘Heyco.” 
Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J “Gripmaster.”’ 


HARNESSES, WIRE 
See «cord Sets 


HEATING ELEMENTS and UNITS 

General Electric Co., Section A856-1, 
Apparatus Dept., Schenectady 5. N. Y. 

Hartford Element Co., Inc.. 276 Windsor, 
Hartford 5, Conn. 

Tuttle & Co., H. W., Adrian, Mich. 


Tuttle & Kift, Ine., 18283 WN. Monitor 
Ave., Chicago 39, Ill. ‘“Thermo-Kleen,” 
“*Monotube.”’ 


Vulean Electric Co., Danvers 2, Mass. 
Westinghouse Electric Corp.. P. 9. 
869, Pittsburgh 30, Pa. 


HERMETIC SEALS. 
Terminals 


Bor 
*"Uni-Therm.” 


See Seals and 


HIGH-FREQUENCY HEATING UNITS 
Federal Telephone and Radio Corp., Dept. 


L-316, 67 Broad. New York 4. N. Y. 
**Megatherm.”’ 
General Electric Co., Section A856-1, 


Apparatus Dept., Schenectady 5, N. Y. 
Radio Receptor Co., Inc., Dept. 8-31, 251 
W. 19th, New York 11, N. Y. ‘‘Heat- 
master.”’ 
Westinghouse Electric Corp., FP. 0. Bex 
868, Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. See Nickel 


HOLDERS, COMMUTATOR BRUSH 
Publix Metal Products. Inc., 100 Sixth 
Ave., New York 18. N. Y¥ 


HYDRAULIC EQUIPMENT. Also see 
Presses, Hydraulic. 
Dennison Engineering 
Columbus 16, 
Moters, Pumps) 


Co.. 1199 Dublin 


Ohio (Valves. 


IMMERSION HEATER UNITS. See 
Heating Elemente & Units. 
IMPREGNATING COMPOUNDS. See 


Cement; Waxes and Compounds. 


INDICATORS, HEAT. See Thermom- 
eters. 


INDICATORS, SPEED. 
Tachometers. 


See 





INDIUM ALLOYS 


INDUCTION HEATING. 


See High- 
Frequency Heating Units. 


INFRA-RED LAMPS. 


See Lamps, 
Incandescent. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING . 

Bendix Aviation Corp., 1456 Taylor Ave.. 
Baltimore 4, Md. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Burlington Instrument Co., 514 Fourth, 
Burlington, Iowa. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., Dept 
L-316, 67 Broad, New York 4, N. Y¥ 

General Electric Co., Section A856-1 
Apparatus Dept., Schenectady 5, N. Y 

Ideal Industries, 1008 Park Ave., 
Sycamore, Ill. 

J-B-T Instruments, Inc., 487 Chapel, New 
Haven 8, Conn. 

Shurite Meters, 437 Hamilton, New 
Haven 8, Conn. 

Simpson Electric Co., 5300 W. Kinsie, 
Chicago 44, IIL. 

Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. Y. 

Triplett Electrical Instrument Ce., Bluff- 
ton, Ohio. ‘“‘Readrite.’’ 

United States Gauge Division of Amer- 
tose apines and Metals, Ine., Sellers- 
ville, Pa. 

Weston Electrical Instrument ., 882 
Frelinghuysen Ave., Newark 5, N. J. 


Inc., 


INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 
Cae me. Co., 4805 Flourney, Chicago 


Weston Electrical Instrument Corp., 582 
Frelinghuyen Ave., Newark 5, N. J. 


INSULATING MATERIALS. 
Specific Material Reading. 


Sec 


INSULATION, WIRE (Ceramie and 
Synthetic) 

Ansonia Electrical Div., 
Corp., Ansonia, Conn, “A 

du Pont de Nemours & Co., Ine., E. I1., 
Plastics Dept., Room 185, Arlington, 
N. J. _‘‘Polythene.”’ 

Goodrich Chemical Co., B. F., Dept. I-5, 
Rose Bidg., Cleveland 15, Ohio. ‘‘Geon.”’ 

Sprague Electric Co., North Adams, Mass 


United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


INVERTERS, ROTARY. 
and Generators. 


See Motors 


INVERTERS, VIBRATOR. 
Vibrator Converters. 


See 
IRONS, SOLDERING. See Soldering 
Irons. - 


JEWEL LIGHT ASSEMBLIES. 
Lights, Pilot. 


See 


KNOBS and HANDLES, MOLDED. 
See Plastice—Custom Molders. 


LACQUERS, COIL DIPPING. See 
Varnishes, Compounds and Resins 
Insulating. 


LACQUERS, ENAMELS and VAR 
NISHES, FINISHING 
Pont de Nemours & Co, EF. i 
Dept., Room 185, Arlington, 
Co., Chemieal Dept., 


(Bilicone) ‘‘Glyptal.’’ 
D &8t. Leuls, Mo. 


Interchemical Corp., #inishes Div., Dept. 
EM-4, 350 Fifth Ave., New York 1, 


N. Y. 

Irvington Varnish & Insulator Co., Irving 
ton 11, N. J. 

Mass & Waldstein Co., Newark 4, NW. J 
**Motletone.*’ 

Mitchell-Bradford Chemical Co., 2446 Q 
Main, Bridgeport, Conn 


du 
Plastics 
J 


General Electric 

Pittsfield, Mass. 
George Co., P. 
‘*Pedigree.”’ 


Monsanto Chemical Co., Plastics Ditv., 
Springfield 2, Mass 

New Wrinkle, Inc., 137 N. Perry, Day- 
ton 2, Ohio. ‘Wrinkle.’’ 


LADLES, MELTING. 
Ladles, Melting. 


See Pots and 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet, Tube and Wire) 
Baker & Co., Inc., 118 Astor, Newark 5 


N. J. 
General Plate Div, Metals and Centrols 
Corp., Attleboro, 88. 


Makepeace Co., D. B., Attlebero, Mass. 
Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. “Wilco.” 


LAMINATED PLASTICS. See Plastics 
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SPRINGS 


WIRE 


SMALL STAMPINGS 
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POWREX MERCURY SWITCHES — 


Proven Dependability Since 1929 





POWREX SWITCH COMPANY | SAV/NGS/ 


ae P. O. Box 206, Watertown 72, Mass. ia 
nz. cons| LENITH 
A New Sot Your COIL LS 


loan too! 


No matter how unusual. . . or intricate 

-- your spring shape may be, Raymond 
has the experience and equipment to 
make it. Expert advice on materials and 








finishes for a wide range of uses is one 

extra dividend that insures dependable 

performance. Check your specifications 

with Raymond for safety and economy 
. . In any quantity. 
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RAYMOND MANUFACTURING CO. CORRY, PENN 


DIVISION OF ASSOCIATED SPRING CORPORATION 














Complete range | 

of designs and 

capacities up to | 
30 amperes. 


Write for 


Bulletin M10 GREATER 








Zenith Automatic Transfer Switch 
one of complete line of electrical 
controls for every purpose. Special 
equipment also engineered. 








a 25 years of experience assures you _______ Magnetic Control Switches 


| of precision wound coils of quality. Now—for the getaway, it will pay you to investigate 


Coils for any electrical application. 


Your inquiry will receive prompt attention. 


® 
Gamma Electric Company 
1523 - 41ST STREET, BROOKLYN 18, N. Y. | ZENITH ELECTRIC co. CHICAGO "TO, TL, 


these sturdy, most modern products, trouble-free, 
and making a marked reduction in costs! Trans- 
fer, Remote Control, Automatic Time, Automatic Reset, 
Magnetic Contactors, Interval, Process, Programs, Re- 
versing Starters, etc. Wire or write for Bulletins. 
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Designers find Western Felt useful for many 
component parts in which extra perform- 


ance characteristics are essential. 


It’s an 


unusually versatile material that can be 
processed to a wide range of specifications — 
from wool soft to rock hard. 


Resilient, flexible or compressed — West- 
ern Felt has high resistance to water, oil, 
age, heat and wear. It cuts readily to any 
form and does not ravel, fray or lose its 


shape. 


In one form or another, felt is used profit- 
ably in thousands of products for isolating 
vibration, absorbing sound, cushioning 
shock, filtering liquids, retaining liquids, 
etc. New uses are found daily. 


Works engi- 
dy to help you 
involving 

of felt. 


ne today ! 


Western Felt 
neers are rea 
on GRY problem 
the possible use 
Write, wire or pho 


Acadia Synthetic eT. 
ucts Division, W a 
ERN FELT wo pees 
Processors of — = 
Rubber — Sheets, . ~ 
sions and Molded Farts: 


so WESTERN FELT WORKS 
AG 


4035-4117 Ogden Avenue, Chicago 23, Illinois 
Branches in All Principal Cities 


LARGEST INDEPEMDENT MANUFACTURERS and CUTTERS of WOOL, HAIR and JUTE FELTS 
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LAMPS. FLUORESCENT 

General Electric, Lamp Department, Nela 
Park, Cleveland, Ohio. 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa 


LAMPS, INCANDESCENT AND 

INFRA-RED 
Electric Ce. Lamp Department 
Nela Park, Cleveland, Ohio. 

North American Electric Lamp Co., 1082 
Tyler, (Carbon) St. Louis 6, Me. 
**Nalco.”’ 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. 
868, Pittsburgh 80, Pa. 


LAMPS, MERCURY VAPOR 
General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 


LAMPS, MINIATURE (Pilot and 
Indicator) 
General Electrie Co., Nela Specialty Div. 


Lamp a. 1 Newark, Hoboken, N. J 
(Neon Glow) 


Herzog Miniature Lamp Works, 12-23 
Jackson Ave., Long Island City, N. Y. 

**Sol-Rex ” 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. ‘‘Naleo.” 

Westinghouse Electric Corp., P. O. Box 
968. Pittsburgh 80, Pa. 


LATHES, METAL SPINNING 

Bedinger Precision Co., 815 Cahuenga 
Blvd., Los Angeles 38, Calif. 

LAVA. See Ceramics. 


LAYOUT STEEL BLUE 
= Co., 2308-F N. llth, St. Levis 6, 


0. Bor 


LENSES, PRESSED GLASS 
Kopp Glass Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Electric Tools, 
Britain, Conn. ‘Flud-Lite.” 


LIGHTS, PILOT and INDICATOR 

Arrow-Hart &, Hegeman Electric Coe. 
103 Hawthorne, Hartford, Conn. 

Dial Light Co., of Ameriea, Inc., 
Broadway, New York 8, N. Y. “‘Dialco.”’ 

Drake Mfg. Co., 1718 W. Hubbard 
Chicago 22, Ill. 

Gothard Mfg. Co., 2120 Clear Lake Ave.. 
Springfield, Ill. 

Johnson Co., E. F., Waseca, Minn. 

Kirkland Co., H. R., 810 King, Morris- 
town, N. J. ‘‘Pioneer.”’ 

Littelfuse, Inc., 4759 Ravenswood, Chicago 
40, Tl, (Neon) “‘Nite-T-Lite,’’ 
““Switch-Lite.’’ 

Square D Co., 4040 N. Richards, Milwau- 
kee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS, OIL and GREASE 

Gits Bros. Mfg. Co., 1840 8. Kilbourn 
Ave., Chicago 28, Il. 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 4, Wisc. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


LUGS and TERMINALS 

Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. - ag 
“Diamond Grip,”’ “Flag Grip,” 
**U-Grip.”” 

— Brass Company, Waterbury 88, 


Burndy Engineering Co., Inc., 107 Bruck- 
ner Bivd., New York 54 WN. Y. 
“Qiklug,” “‘Hylug,” “‘Scrulug.” 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 88, Mass. 

Dante Electric Mfg. Co., Bantam, Conn. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 

Iiseo Copper Tube & Produets, Ine., 
Cincinnati 27, Ohio. 

Howard B. Jones Div., Cinch Mfg. Corp 
2460 W. George, Chicago 18, Ill. 

Krueger & Hudepohl, Third & Vine 
Cincinnati 2, Ohio. 

Littelfuse, Inc., 4759 Ravenswood, Chicago 
40, Il. 

Patton-MacGuyer Co., 17 Virginia Ave 
Providence 5, R. I. 

Rajah Co., Bloomfield, N. J. 

Shakeproof, Ine., 2501 N. Keeler Ave 
Chicago 89, Ill. 

Thompson-Bremer & Co., 1640 W. 
bard, Chicago 22, Ii. lock.** 

Trumbull Electric Mfg. 

Conn. 


MACHINES—See Specific Headings: 
Balancing; Coil Winding; Die Cast- 
ing; Drafting; Milling; Molding; 
Print; Rivet Setting; Screw Driv- 
ing; Strippers, Wire; Etc. 


MAGNESIUM—AIl Commercial Forms 

American Magnesium Corp., Subsidiary of 
Aluminum Co. of America, 1715 Gulf 
Bldg., Pittsburgh 19, Pa. ‘“Mazlo.”’ 


MAGNETIC MATERIALS. See Steel, 
Electrical; Iron, Magnetic Oore; 
Nickel-Iron Alloys; Magnets, Per 
manent. 


MAGNETIC RECORDING TAPE 
Indiana Steel Products Ce., 6 N. 
gan Ave., Chicago 2, Ill. “‘Hyfux.” 


MAGNETS, PERMANENT 

General Electric Co.. Metallurgy Di: 
Section HA-3, Chemical Dept., Pitts- 
field, Mass. **Alnico,”’ “Cunico,’’ 
“Cunife,”’ ‘‘Silmanal,” ‘‘Vectolite.” 

Indiana Steel Products Co., 6 N. Michi 
gan Ave., Chicago 2, Ill. ‘‘Ispco,’’ ‘‘Al- 
nico,’’ ‘‘Cunico,”’ ‘‘Cunife.’’ “‘Silmana!,’ 
Vectolite.”’ 

Thomas & Skinner Steel Prod. Co., 1124 
EB. 23rd. ‘‘Alnico,’’ “‘Cunieo.’’ *‘Cunife,”’ 
“Silmanal,’’ ‘*Vectolite.’’ 


MAGNIFIERS. See Lights, Machine. 


MANGANIN WIRE. See Wire, Resis 
tance. 


MATERIALS HANDLING EQUIP- 
MENT 


Market Forge Co, 84 Garvey, Everett 
40, Mass. 

West Bend Equipment Corp., 288 Water, 
West Bend, Wisc. “Weld- Bilt.” 


MERCURY ARC RECTIFIERS. See 
Rectifiers, Mercury Arc. 


MERCURY RELAYS. See Relays and 
Contactors 


MERCURY SWITCHES. See Switches. 


MERCURY VAPOR LAMPS. See 
Lamps, Mercury Vapor. 


METALLIZED GLASS. See 
Technical. 


METALS, LAMINATED. 
ated Metals. 


METALS, PRECIOUS. See Gold; 
Platinum; Silver; Laminated 
Metals. 


METALS, RARE 
Fansteel Metallurgical Corp., 


Chicago, Ill. 
Mallory & Co., Inc., P. B., Indianapolte 6, 
Ind. 


Glass, 


Bee Lamin- 


North 


METERS. See Instruments. 


MICA, GLASS-BONDED. See Glase- 
Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Ring*. 
Segments, Washers, etc.) 

Brand & Se, inom 276 Fourth Ave 

Hutte Div., The Huse Liberty Mica Co.. 
171 Camden, Boston 18, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6. Ill 7 

Macallen Co., 16 Macallen, Boston 27 


Mass. 

Mica Insulator Co., Dept. 24, P. 0. Box 
1076, Schenectady 1, N. Y. ‘‘Mieanite, 
*‘Munsell.”” 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

New England Mica Co., Ine., 30 Woerd 
Ave., Waltham, Mass. 

MICA UNDERCUTTERS 


Mhorst Miero Tool Co. Div., Toledo 
Hetendard Communtator Co., 2242 Smead 
Ave., Toledo 6, Ohio. 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ml. 


MICROPHONES 
Aneet ™ 561 Broadway, New York 


MILLING MACHINES 
Sommer & Adams Co., 18505 Euclid Ave., 
Cleveland 12, Ohio. 


MOLDED INSULATION and MOLDED 
PRODUOTS. See Plastics. 


MOLDING MACHINES, PLASTIC 

Hydraulic Press Mfg. Co., 1004 Marior 
Rd., Mount Gilead, Ohio “HPM 
(Injection) 

Lake Erie Engineering Corp., 878 Woo 
ward Ave., Buffalo 17, N. Y. 

Lester-Phoenix, Inc., 2635 Church Ave.. 
Cleveland 18, Ohio. (Injection) 


MOLYBDENUM—Sheet and Wire. 
(See also Contacts) 

Fansteel Metallurgical Corp., North 
Chicago, Ill. 

Mallory & Co., Inc., P. B., Indianapolis 6, 
Ind. 


MOTOR-GENERATOR ~~ SETS. See 
Motors and Generators. 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor. 


MOTOR SLIDE BASES 
Overly -Hauts » 11500 Madison Ave., 
Cleveland 2, Ohio. 


ELECTRICAL MANUFACTURING 





COMMERCIAL PLASTICS CO. 


201 NORTH WELLS STREET * CHICAGO 6, ILLINOIS 


SWITCHES - FLASHERS 


Synchronous On-and-off Open 
Self- Alternates or 
Starting Chasers Con 
Motors Spellers 


RELAYS 





For any load, for every installztion, 
Automatic precision products meet the 
most rigid specifications. 

Write Tcday tor Catalog 


In Switches, Flashers and Relays where dependable performance 
is paramount, look for the 


Diamond Seal for Diamond Quality 


60 STATE STREET 
MFG. CO. MANKATO, MINN. 








SOL-REX 


REG. U. S. PAT. OFF. 


Miniature Incandescent Lamps 
for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE LONG ISLAND CITY, N. Y 
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Seven league boots 
ave out of date! 


The fastest way these days to get supplies 
and parts for clamoring customers is by super- 
speedy Air Express. It’s like having all your 
suppliers “right next door” when you specify 
Air Express delivery. No source — including 
many abroad — is more than mere hours away. 

Planes carrying your Air Express ship- 
ments are bigger and faster today, and sched- 
ules are more frequent. Air speeds up to five 
miles a minute make coast-to-coast overnight 
delivery routine. Air Express rates are low. 
So keep customers satisfied, and do more busi- 
ness, too. Profit from the speed of Air Express. 


opecity Air Express-its Good Business 


e@ Low rates. @ Special pick-up and delivery at no extra cost. 
@ Direct by air to and from principal U. S. towns and cities. 
e Air-rail between 22,000 off-airline offices. 

e@ Direct air service to and from scores of foreign countries. 


Just phone your local Air Express Division, Railway Express 
Agency, for fast shipping action... Write today for Schedule 
of Domestic and International Rates. Address Air Express, 
235 Park Avenue, New York 17. Or ask for it at any Airline 
or Railway Express Office. Air Express Division, Railway 
Express Agency, representing the Airlines of the U. S. 


Z ZES 


GETS THERE FIRST——— 


Rates are low 
To Air Express a 16-lb. shipment 
1349 miles costs only $6.39! 
Heavier weights — anv distance — 
similarly inexpensive. Investigate! 
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PAPER-INSULATED 
COILS 


AUTOMATICALLY WOUND AT 
HIGH SPEED IN MULTIPLE FORM 


Speeds as high as 2500 rpm are used 
with the No. 104 Universal Coil 
Winding Machine to produce paper- 
insulated coils in stick form without 
attention from the operator. 


Automatic paper injection — various 
thicknesses, one- or two-ply. 


Uniform overlap at all diameters — 
length of insert gradually increased. 


Adjustable traverse mechanism—wire 
layer length adjusted without remov- 
ing cams. 


Compact supply—up to 14 wire spools, 
Slow start — avoids wire breakage. 


Rapid transfer — using secondary 
arbor. 


 @& BN, 





240 240 180 
per hour per hour per hour per ae 
Write for Bulletin 104 Ff 


Universal Winding Co. 
P.O. Box 1605 
Providence 1, R.I. 


For Winding Coils 
in Quantity 


a 
i * 


Automatically, Accurately—Use... 


UNIVERSAL 


WINDING MACHINES 

















> 0 c 7) 
as | oF | 2 3 g 
MOTORS and GENERATORS e3 ee < eo a 
(Standard Voltages) ae d d g Ss 
BE | 8 8 | §g 
r=) E 9 
2 

Miniature- —Under 1/50 Hp. A D U Ss 

| Fractional—1/50 to 1 Hp. 1 2 3 4 
| Integral—i to 744 Hp. 5 6 7 G 
8 9 0 G 


| Integral—Over 744 Hp. 

Also Low Voltages—6, 12, 32, etc. 

Alliance Mfg. Co., Alliance, Ohio. ‘“‘Power- 
pakt” (AIL) 

Baldor Electric Co., St. Louis 10, Mo. 
(125689V) 

Barber-Colman Co., Rockford, Tl. ‘‘Bar- 
col’ (ADSLY) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (1234ADUSLV) 

Brown-Brockmeyer Co., 1030 Smithville 
Rd., Dayton 1, Ohio, ‘B-Line’ 
(12568V) 

Burke Electric Co., 374 W. 12th, Erie 
Pa. (123567890) 

Century Electric Co., 1806 Pine, 8&t. 
Louis 3, Mo. (124567890V) 

Cramer Co., Inc., R. W., 
Centerbrook, Conn. (ASL) 

Delco Products Div., General Motors 
Corp., Dayton, Ohio. (A12568V) 

Eastern Air Devices, Inc., 583 Dean, 
Brooklyn 17, N. Y. “EAD’’ (AS14) 

Electric Indicator Co., Stamford Conn, 
“Alp” (ADUSH3LVT) 

Electric Motor Corp., Racine, Wise. 
(ADU123LVT) 

Electrical Mfg. Co., The, Lake at Fourth, 
Racine, Wise. (ADU123) 

Electric Specialty Co., 212 South Stam- 
ford, Conn. (1234567890V) 

Elekraft Mfg. Co., 8 Ackerman Ave,, 
Clifton, N. J. (124) 

Emerson Electric Mfg. Co., The, St. Louis 
21, Mo. (124567) 

Fairbanks, Morse & Co., Chicago 5, IIL. 
(145689) 

Federal Telephone & Radio Corp. Dept, 
L316, Newark 4, N. J. (G) 

General Electric Co., Section A856-1 Ap- 
paratus Dept., Schenectady 5, 
(ADUS1234567890LV) 

Hansen Mfg. Co., Inc., Princeton 8, Ind. 
“Synchron’”’ (ADSLV) 

Haydon Mfg. Co., Ine., 2500 Forest, 
Forestville, Conn. (ADBLY) 


River 8t., 





MOUNTINGS, RUBBER 
Barry Co., L. N., 179 Sidney. Cambridge, 


39, Mass. ‘‘Barrymounts.’ 
B. F., Dept. EM-17, Akron, 
Ohio. 
Lord Mfg. Co., Erie, Pa. 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 82, Conn. 
Telechron, Inc., Dept. H, Ashland, Mass. 


NAME AND INSTRUCTION PLATES 

Electric Auto-Lite Co., Port Huron, Mich. 

Etching Company of America, 1520 Mon- 
tana, Dept. E-4, Chicago 14, IIL 

General Electric Co., Section I-15, Plastics 
Div., Chemical Dept., Pittsfield, Mass. 
(Plastics) ‘‘Textolite.”’ 

Hopp Press, Inc., 460 W. 84th, New York 
1, N. Y. (Plastics) 

Meyercord Co., Dept. 7-5, 5323 W. Lake, 
Chieage 44, Ill. (Decals) 


NICKEL-IRON ALLOYS 
—_—— Co., 115 W. Bern, Read 
ng, 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn. 
(Cupro- Nickel) *! anaconda.’ 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Carpenter Steel Co., 115 W. Bern, 
apeaing, Pa. (High Nickel Alloys) 
“*Invar.’” 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn 

International Nickel Co., Ine., 67 Wall, 
New York 5, N. ¥. ‘Inco,’ ‘Monel, 
“Inconel,” “‘Ni- Span.” 

Scovill Mfg. Co., Waterbury 91, Conn. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn 
** Anaconda.” 

Bridgeport Brass Co., Bridgeport 2, Conn 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

Federated Metals Div. American Smelting 
a ae Co., 120 Broadway, N. Y., 


Riverside Metal Co., Riverside, N. J. 


Scovill Mfg. Co., Waterbury 91, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL. 
See Steel, Stainless. 


NUTS. See Fasteners. 








ik 


Haydon Co., The A. W., Waterbury 82, 
Conn. (ADSLYV) 

Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. (A) 

Howell Electric Motors Howell, Mich 


Janette Mfg. Co., 556 W. Monroe, Chi 
cago 6, Illinois. (1256V) 

Kato Engineering Co., 120 Spruce, Man 
kato, Wisc. (25V) 

Kingston-Conley Electric Co., 
Ave., N. Plainfield, N. J. (15) 

Lamb Electric ©o.,, The, Kent, Ohio 
(ADUS1234) 

Lectro-Max Inc., Geneva, Ill (ADU123) 

Lincoln Electric Co., The, Dept 392, 
Cleveland 1, Ohio. (G) 

Master Electric Co,, The, Dayton 1, Ohio 
(124567890) 

Ohio Electric Mfg. Co., The, 5904 Maurice 
Ave., Cleveland 4, Ohio. (124567V) 
Peerless Electric Co., The, Warren, Ohio 

(12568) 

Redmond Co., Ine., 
(AD12V) 

Reliance Electric & Engineering Co. 1054 
Ivanhoe Rd., Cleveland 10, Ohio 
(5689V) 

Robbins & Myers, Inc., Springfield, Ohio 
(ADUS123456780V) 
Signal Electric Mfg. 
Mich. (ADU128V) 
Smith Mfg. Co., Inc., F. A., 250 Davis. 
Rochester 2, N. Y. (ADU123LVT) 
Telechron Inc., Dept. H, Ashland, Mass 


(AS) 
Valley Electric Corp. 4221 Forest Park 
Blv’d, St. Louis 8, Mo. (158) 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (12568LV) 
Wesche Electric Co., The B. A., 1626-14 
Vine, Cincinnati 10, Ohio. “‘Welco”’ 
(125689 V) 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 
(ADU812384567890VT) 


Owesso, Michigan 


Co., Menominee 


OHMMETERS. 
OILERS. See Lubricators. 
OSCILLOSCOPES 
Waterman 

25, Pa. “ 


PACKAGING, See Cartons and Oon- 
tainers. 


PACKINGS. See Gaskets. 


See Instruments. 


Co., Ine., Philadelphia 


PALLADIUM, See Platinum. 


PANEL CONTROL UNITS 

Allen-Bradley Co., 1816 8. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electrie Co., 103 
Hawthorne, Hartford, Conn. 

General Electric Co., Section A856-1, 
Apparatus Dept., Schenectady, N. Y. 

a Electric Co., 99 Plum, Trenton, 


Square D Company, 4040 N. Richards, 
Milwaukee 12, Wis. 
——— Electric Mfg. Co., Plainville, 


Ward Leonard Electrie Co., 384 South. 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, Pa. 


PANELS, METAL. 
Sheet Metal. 


PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell Ave.,” New 
Haven 14, Conn. 

Baer Co., a 8., 7-11 Montgomery, Hill- 


Cottreil Paper Co., Inc., Fall a, Mass. 
““Copaco,”” “Coparer,”” “Nun 

General Electric Co., Section RIMA- 478, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

ane & Vose Co., East Walpole, 
ass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington + ae & Insulator Co., Irving- 


ton 11, N. 

Mica Insulator Co., t. 24, P. O. Box 
1076, Schenectady 1, Y. “Empire.” 
Mitchell-Rand Insulation’ >. Ine., 51 

Murray, New York 7, N. 

National Varnished eda 
Randolph Ave., Woodbridge, saa A 
“"Natvar.” 


National Vulcanized Fibre Co., Wilming- 
ton 99, Del. “Peerless.” 


See Cabinets, 
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ELECTRIC 
SOLDERING 
IRONS 






DURABLE... 


DEPENDABLE 


built to withstand the 
hard service of industrial usage. 
Preferred by those who measure 
the value of a tool by the service 
rendered. Made in 5 sizes. 


TEMPERATURE REGULATING STAND 

A thermostatically controlled stand 

for regulating the temperature of an 

electric soldering iron when at rest. 
Thermostat is adjustable for 
various heats. 

Write for Catalog Sheets 

AMERICAN ELECTRICAL 
HEATER COMPANY 


DETROIT 2, MICHIGAN, U.S. A. 










ELECTRONIC HOOK-UP WIRE 


This phrase refers to the best quality of insulated wire to be used in 
the manufacture of radio, FM, and television transmitters, television and 
high grade radio receivers, and in all types of electronic equipment 
where quality and performance are essential. 


Type SRIR rated at 1,000 volts made in accordance with Specification 
JAN-C-76 with final Navy Inspection Approval if desired before ship- 
ment. Made in all sizes solid and stranded #26 gauge to #8 gauge, 
best quality vinyl extruded insulation covered with cotton, rayon, or 
glass braid smoothly finished with flexible flameproof lacquer. Also sup- 
plied plain and with thin extruded nylon sheath. Diameters as small as 
standard 600 volt wire. 


TYPE SRHV similar to SRIR except rated at 2500 volts. 


Furnished in any color or color combination, with no minimum quanti- 
ties. Price varies with the amount of each color ordered. 


BOSTON INSULATED WIRE & CABLE CO. 
DORCHESTER, MASSACHUSETTS 










mean Precision construction 


Precision 


BOBBINS | 


For more turns, or less space for 
same amount of wire. Bobbins 
spirally wound. Gsegter strength. 
Better insulation. Better heat dis- 
sipation. Vulcanized flanges. Write 
for samples. 

Also Dielectric Paper Tubes, any 
length ID or OD. 


PRECISION Paper Tube Co. 


2035 W. Charleston St., Chicago 47, Ill. 
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RECTANGUL 
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Large, streamlined 
cabinet, two-tone satin finish. 


SHEET METAL 
FABRICATIONS 


@ Anything /ess than the finest is a damaging reflection 
on the quality of your product -a loss of prestige, profits. 
Actually, it costs you no more to invest in R & S superior 
craftsmanship, because labor and material costs are 

usually unaffected. The difference is 


in the results -becter fabrications 





— more prestige and profits for you 
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Recent increases in prices of raw materials 
RAYS are beyond our control or yours. But to avoid 
» raising our prices to you we ourselves are ab- 
Reliable sorbing the bulk of these higher costs. A cut 

in our margins, new production economies, and 
greater volume enable us to do this. We always empha- 
size value rather than price, but the fact that our plant 
is one of the newest and most modern in the industry 
really permits us to be highly competitive. 

We can now offer speeded-up deliveries on almost 
every type of extension, compression or torsion spring, 
wire form, clip or spring stamping—when tooling is not 
too elaborate and the material is available. Our inventory 
of material is now at a high point. New equipment added, 
such as four-slide, coiling and power bending machines, 
also augmented skilled personnel, mean definitely faster 
and better service for you. 

Reliable is thus in a very favorable position right now 
to take care of your business with the right spring, at the 
right time, at the right price. Send us your inquiries. 

Catalog on request. 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. Cleveland 9, Ohio 
Representatives in Principal Cities 


ait th MEE TET 


Keliable Springs 


CAN RELY ON 


PAPER, 


PERMANENT MAGNETS. 


| Mercoid Corp 


TRACING. See Tracing 
Cloth and Paper. 


See Mag- 
nets, Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, Conn 
** Anaconda.” 


Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co.. Iinc., Water- 
bury 91, Conn. 

oo & Co., Inc., P. B., Indianapolis 6, 
nd. 

Phosphor Bronze Smelting Co., 2200 
Washington Ave., Philadelphia 46, Pa 
**Elephant.”’ 

Revere Copper Brass, Inc., 230 Park 
Avenue, New York 17, N. Y¥. 

Kiverside Metal Co., Riverside, N. J. 

scovill Mfg. Co., Waterbury 91, Conn. 

Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS 
TUBES 


Co., Electronic 
Syracuse, N. Y. 
America, 2160 E. 
El Segundo, Calif. 


AND 


General Electric 
Thompson RKd., 
Selenium Corp. of 
perial Highway, 


PHOTOELECTRIC CONTROLS 
General Electric CUo., Electronics 

Thompson Rd., Syracuse, N. Y. 
Leach Kelay Co., 5915 Avalon Bivd., 


Angeles 3, Calif. 
w. Belmont Ave. 
Ill. “Visafiame.”’ 


Dept., 


Im 


Dept... 


Los 


Chicago 41,— 


| Sigma Instruments, Inc., 60 Ceylon, Boston 


PILES, CARBON RHEOSTAT. 


PINS, COTTER AND LOCK. 





21, Mass. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 

**Photronic.”’ 


PIEZOELECTRIC UNITS. See Orysta) 
Units. 


See 
Carbon & Graphite. 


See 
Fasteners. 


PLASTIC MOLDING MATERIALS 


Cellulose Acetate 

Ethyl Cellulose 
Melamine Formaldehyde 
Methyl Methacrylate 
Phenol Formaldehyde 


Polystyrene 

Polyamide (Nylon) 
Polyathylene 

Urea Formaldehyde 
Vinyl Alcohol 

Vinyl Acetal 

Vinyl Chloride Acetate 
Vinylidene Chloride 
Polytetrafluorethylene 
Allyl Resin (Q) 
American Cyanamid Co., Plastics Div., 
30 Rockefeller Plaza, New York 20, 
N. Y. “‘Beetle,”’ ‘‘Laminac,’’ ‘“Melmac,”’ 
‘Melurac,”” ‘“‘Urac’’ (CJ) 


| Bakelite Corp., Unit of Union Carbide & 


Carbon Corp., Dept. 58, 30 E. 
New York 17, N. Y. (EFJM) 
du Pont de Nemours & Co., Inc., E. 1 
Plastics, Room 135, Arlington, N. J. 
(ADGHKP) ‘‘Lucite,’’ “Polythene,” 

*“Tefion.’* 

Durez Plastics & Chemicals, 
Walck Road. North Tonawanda, 
(E) Casting Resins) 

Goodrich Chemical Co., B. F., Dept. 1-5, 
Rose Bidg., Cleveland 15, Ohio, ‘‘Geon,’ 

“*Kriston’’ (MQ) 


42nd, 


Inc., 65 
ee 


Monsanto Chemical Co., Plasties Div., 


Springfield 2, Mass. *Cerex,”’ ‘“Lustron, 
“"Fibestos,”” ‘“‘Nitron,” | ‘‘Resimene,”’ 
“"Resinox,”” “‘Styramic’’ (ACEFL) 
Plaskon Div., Libbey-Owens-Ford Glass 
Co., 2187 Sylvan Ave., Toledo, Ohie (CJ) 


PLASTICS CUSTOM MOLDERS and 
EXTRUDERS 

American Insulator Corp., New Freedom, 
Pa. **Alco.’ 

Atlantic Plastics, Inc., 182-28 Fortieth 
Rd., Flushing, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 
Kolmar Ave., Chicago 51, 

Commercial Plastics Co., 
Chicago 6, Ill. 

Consolidated Molded Products Corp., 309 
Cherry, Scranton 2, Pa. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City. Mich. 

Federal Telephone and Radio Corp., Pe. 
L-316, 67 Broad, New York 4, N. 
General Electric Co., Section I-15 Plasto 
Div., Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. ‘Textolite.’’ 

—_ Industries Co., Dept PL, Elyria, 

0. 
- ae Ine., 460 W. 84th, New York 


Industrial Molded Products Co., 
Avondale Ave., Chicag, 3yy Iii” 
<a a & Insulgtor Co., Irving 


1419 8. Broadway, 


Midwest Molding & Mfg. Co., 383 N. 
Whipple, Chicago 12, Ill. 
Northern Industrial Chemical Co., 1-11 
Elkins, South Boston 27. Mass. 
Inc., 369 Lexington 
N. Y¥. 
Park, Tl 


° 1024 N. 
201 N. Wells, 


Inc., 5201 


Plastic Insulator Co., 
Ave., New York 17, 

Richardson Co., 
**Insurok.”’ 


Melrose 


2001 8. Michigan Ave., 


Synthane Corp., 2 River Road, Oaks, Pa. 
Watertown Mfg. coe 700 Echo Lake Rd., 
Watertown, Conn. 


PLASTICS—LAMINATED 
FABRICATORS 

Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, lil. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 


City, Mich. 
Formica Insulation Co., 4638 Spring Grove 


Ave., Cincinnati 32, ‘Ohio. 
General Industries Co., Dept PL, Elyria, 


mae hem, Ine., 460 W. 84th, New York 
Y 


The Husite Liberty Mica Co., 
Boston 18. Mass. 


Rogan Brothers, 
Chicago 16, 


. BR. F. 

Husite Div., 
171 Camden St., 

Kurs-Kasch, oun’ 1419 8. Broadway, 
Dayton 1, fo. 

Midwest Molding & Mfg. Co., 333 N. 
Whipple, Chicago 12, Ill. 

Northern Industrial Chemical am 1-11 
Elkins, South Boston 27. 

Plastic Insulator Co., Ine. 309 Lexing- 
ton Ave., New York 17, N. Y. 

Richardson Co., Melrose Park, Ii. 
**Insurok.”’ 

Rogan Brothers, 2001 8. Michigan Ave., 


Chicago 16, Hil. 
Synthane Corp., 2 River Koad, Oaks, Pa. 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 

Baer Co., N. S., 7-11 Montgomery, Hill 
side, N. J. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 58, E. 42nd, 
New York 17, N. Y. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Durez Plastics & Chemicals, Inc., 65 
Walck Road, North Tonawanda, N. Y. 
Formica Insulation Co., 4638 Spring Grove 

Ave., Cincinnati 32. Ohio. 

General Electric Co., Section I-15, Plastics 
Div., Chemical Dept., 1 Plastics Ave.. 
Pittsfield, Mass. ‘*Textolite.” 

Insulation Manufacturers Corp 
Washington Blvd., Chicago 6, Ml. 

Mica Insulator Co., pe. 24, P. O. Box 
1076, Schenectady 1, N. ¥. ‘**Lamicoid.”’ 

Monsanto Chemical a Plasties Div., 
Springfield 2, Mass. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘“*Phenolite.” 

Richardson Co., Melrose Park, Il 


“*Insurok.”’ 
Synthane Corp., 2 River Road, Oaks, Pa. 
Westinghouse Electric Corp... P. O. Box 
**Miearts.”” 


968, Pittsburgh 30, Psa. 


PLATING GENERATORS. See 
Motors and Generators. 


PLATINUM and PLATINUM PROD- 

wots (See also Contacts 
> Co., Ine., 118 Astor, Newark 5, 
New York 


J. 
Bretate Ce C. 8., 233 Spring, 


General Plate Div., Metals and Controls 
Corp., Attleboro, “Mass. 
ae. ‘& Harman, 82 Fulton, New York 


Makepeace Co., D. E., Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, New 
ark 5, N. J. 


PLIERS 
Klein & Sons, Mathias, 
Ave., Chicago 18, Ill. 


PLUGS and CAPS, ATTACHMENT 
Allied Electric Products, Ine., 76 Coit 
Irvington, N. J. ‘‘Spring Action.” 
General Electric Co., Section A11-422., 
Appliance & Merchandise Dept., Bridge- 

port 2, Conn. 
Solar Electric Corp., Warren. Pa. 


PLUGS, EXPANSION 
Hubbard Spring Co., M. D., 
Ave., Pontiac 12, Mich. 


PLUGS, JACKS, RECEPTACLES and 
SOCKETS, RADIO 

Alden Products Co., Brockton 44P, Mass 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 

Johnson Co., E. F., Waseca, Minn. 

Howard B. Jones Div., Cinch Mfg. Corp.. 
2460 W. George, Chicage 18, Ill. 

Millen Mfg. Co., Inc., James, 150 Ex 
change, Malden, Mass. 


PLUGS and RECEPTACLES, POWER 
Arrow-Hart & Hegeman Electric Co., 163 
Hawthorne, Hartford, Conn. 
Crouse- Hinds Syracuse 1, N. Y 

“*Condulets.”’ 


PLUNGERS, DASHPOT. See Carbon 
& Graphite 


SORCELAIN. 


POSTS. BINDING 

Chase Brass & Copper Co., 
bury 91, Conn. 

Millen Mfg. Co., Inc., 
change, Malden, Mass. 


POTENTIOMETERS. See Rheostare 


POTTING COMPOUNDS 
ment; Wax and Compounde 


3200 Belmont 


525 Centra! 


See Ocramics. 


Ine., Water 


James, 150 Ex 


See Meo 
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Somebody had a smart idea — a continuous toaster! You merely put 
a slice of bread in one end and — presto! —it comes out the other end 
toasted! Somebody had the smart idea, too, that a plastic base would in- 
crease serviceability, improve appearance and protect table tops from heat. 
It did. Smartest idea of all, however, was coming to NORTHERN for the 
molded base. Because NORTHERN has literally grown up with plastics, 
knows how to use all plastic compounds, knows when to use them. If you 
have a smart idea, a not make it smarter with a molded plastic part 
by NORTHERN! 


INDUSTRIAL CHEMICAL CO. 
38 Years of Plastic Molding Experience 
*Toast-O-Lotor Co., Inc., Long Island City 1, N.Y. 7-11 ELKINS ST., SO. BOSTON, MASS. 


For Impregnating 

Radio Coils. Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 

ramics 
For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 
For Dipping 

Coils, Transformers, Condensers. 


For Potting 
| Radio Transformers, Light Units, 


Leading Coils, Condensers. 
Scientifically compounded from waxes, resins, asphalrts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


3445 Howard Street SKOKIE, ILL. | TEasier TO USE Drill a !2LOW UNIT COST Fast 


hole—drive in the pin and installation features of 
se di ee ea DRIV-LOK Pins produce 

J P . lower assembly costs and 
Reaming of the hole is increase profits on every 
unnecessary. 


3 VIBRATION PROOF Im- 4 AVAILABLE IN QUAN- 
pressing 4 grooves along TITY Increased produc- 
exterior of pin produces tion facilities enable us to 
8 flutes which are a few supply DRIV-LOK Pins in 


thousandths larger than F ae 
nominal pin diameter. types and quantity to meet 


Driving pin into hole com- virtually every need. Spe- 
presses flutes thus provid- cial designs are available 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER | | = ‘NE Positivelockingaction.. 1 on request. 
Sofety Terminals, Insulated Rectifier and Thyratron Connectors, High TRO CSS Rey enareses & 5 
Voltage Tube Sockets, Iron Core KF Chokes, Quartz and ne 
Insulation, High Frequency Variable Condensers, Meter Type Dials, 


Coat ‘Aiuminan ‘howls, ste: Catalog Upon Request DRIV-LOK PIN COMPANY 


RPV ewe RMA MFG.CO. Inc. 5 , 
—treeeedtenne giggly pty 606 W. Washington Blvd. Chicago 6, Ill. 
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THE MERCOID CORPORATION. 
4223 West Belmont Avenue, Chicago 41, Illinois 


MANUFACTURERS GF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS INBUSTRIAL 
APPLICATIONS. ALS@ MERC@IB BRAND MERCURY SWITCHES. 


MERC OI D 


CONTROLS & 


re 


MERCURY 


Sa Ae 


See catalog No. 600 for description of complete line. 


DA PRESSURE CONTROLS 


Industries’ first 

choice for depend- 

able control perform- 

ance. The outside 

adjustment and vis- 

ible dial eliminate all 
guesswork when setting the op- 
erating range. 


TEMPERATURE CONTROLS 


Used on a variety 
of industrial tem- 


tions. Have same 
adjustment fea- 
ture described 
above. 


MERCOID RELAYS 


Recommended 
wherever quiet and 
dependable perform- 
ance are essential. 
Various types avail- 
able. 








perature applica- 





MERCURY SWITCHES 
Mercoid brand switches are noted 


for their superior operating quali- 
ties. Various types available, 


LIQUID LEVEL CONTROLS 


Available for gaso- 
line, oil, ammonia or 
other low specific 
gravity liquids. Also 
for liquids at high 
pressures. 


MERCOID 
FLOAT 
CONTROLS 


Used for maintain- 
ing fluid levels in 
tanks or for control 
of sump pumps, 
etc. Two types, the 
counter-balance 
type and plunger 
type available. 









GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


& 
SPECIAL ac, vc 
& universa. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 


many customers . 


- not ordinary stock units, but motors, 


generators and other devices properly designed 


to do the right job the right way. Initiative and 

| plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 


engineering skil 


cal equipment. 
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ELECTRIC SPECIALTY “Co. 


212 -SOUTH STREET, STAMFORD, CONN. 
















| Hydraulie Press Mfg. Co., 


New 


POTS and LADLES, MELTING 

Electric Soldering Iron Co., Inc., 3846 
W. Elm, Deep River, Conn. 

General Electric Co., Section A856-1, 
Apparatus Dept., Schenectady 5, N. Y. 

Sta-Warm Electric Co., Devt. N, 565 N 
Chestnut, Ravenna, Ohio. 

Vulean Electric Co., Danvers 3, Mass. 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushing-. 
Contacts) 

Callite :- kan tang Corp., 544—89th, Union 


City, N. J. 

Gibson Electric Co., 8349 Frankstown Ave 
punenacee 21, Pa. 

a 2 ronze Co., 570 Mill. New Castle 


Mallory - Co., Ine., P. R.. Indianapol- 

Moraine Products Division, General Motor: 
Dayton, Ohio. 

Moulded Metals Co., Inc., 32 Sunset Ave 
Watertown, Conn. 

Stackpole Carbon Co., St. Marys, Ps» 
(Iron Cores) 

POWDERS, METAL 

Jersey Zine Co., 166 Front, New 


, N. Y. (Brass, Bronze, Coppe: 
and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 

American Television & Radio Co. St 
Paul 1. Minn. “ATR.” 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 

2 & Co., Ine., P. R., Indianapolis 
6, Ind. 


PRE-FINISHED METALS. See Stee! 
Commercial Grades and Forms 


PRESSES, HYDRAULIC 

Denison Engineering Co., 1199 Dubli: 
Road, Columbus 16, Ohio. ‘‘HydrOILics ° 
**‘Multipress,”” ‘“‘Multi-Tnits.” 

1004 Marion 

Rd., Mount Ohio. ‘“‘HPM,” 
“*Fastraverse.”’ 

Lake Erie Engineering Corp.. 
ward Ave., Buffalo 17, N. Y¥ 


Gilead, 


878 Wood 


| PRESSES, PUNCH 


| Black & 


| PRINT MACHINES, Black, 


Dept. E, 126 
Mass 


Webster, Inc., 


Massachusetts Ave., Boston 15, 


Brown, White 


Osslid Div., General Aniline & Film 
Corp., Johnson City, N. Y 


PULLEYS, V-TYPE. See Drives. ‘ 
Belt. 


PUMPS 

Gast Mfg. Corp., 
Harbor, Mich. (Vacuum) 

Pesco Products Co., 11610 Euclid Ave 
Cleveland 6, Ohio (Hydraulie) 


PUSH BUTTON STATIONS 

Allen-Bradley Co., 1816 8. Second, Mil 
waukee 4, is. 

Arrow-Hart & Hegeman Electrie Co., 103 


135 Hinckley 8t., Benton 


Hawthorne, Hartford, Conn. 

Euclid Electric & Mfg. Co.. The, 1885 
Charadon Rd., Euclid 17, Ohio. 

General Electric Co., Section A856-1 
Apparatus Dept., Schenectady 5, N. Y. 

Micro Switch Corp., Freeport, Tl. 

National Acme Co., 170 E. 13ist, Cleve 
land 8, Ohio. ‘‘Nameo.” 

Square D Co., 4040 N. Richards, Mi) 
waukee 12, Wis. 

| Trumbull Electrie Mfg. Co., Plainville 


Conn. 
Westinghouse Electric 


Corp.,. P. O. Box 
868, Pittsburgh 30, le 


PYROMETERS, POTENTIOMETER 





Bristol Company, 153 Bristol Rd., Water 


bury 91, Conn. 
J-B-T Instruments, Inc., 437 Chapel 
New Haven 8. Conn. : 
Lewis Engineering Co., Naugatuck, Conn. 


Minneapolis- Honeywell Regulator Co.. 2684 
Fourth Ave., S., Minneapolis 8, Minn 


REACTORS. See Transformers 


RECEPTACLES. See Plugs and Re 
ceptacles; Sockets and Receptacles: 
Plugs, Jacks, etc. 


RECTIFIERS, DRY METALLIC 

Cambridge Thermionic Corp.. 453 Concord 
ave., Cambridge 388, Mass. (Copper 
(ride) 

Electronic Rectifiers, Inc., 737 N. East 
St., Indianapolis 2, Ind. (Magnesium 
Copper Sulphide) ‘‘Lektran.” 

fanstee] Metallurgical Corp., Rectifier 
Div.. North Chicago, Tll. (Selenium) 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y. 
(Selenium) 

General Electric Co., Section A1ll-422, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. (Copper Oxide, Selenium) 
““Tungar.”” 

Mallory Co., Inc., P. R., Indianapolis 6 
Ind. (Magnesium Copper Sulphide) 

Radio Receptor Co., Inc., Dept. 8-31, 251 
W. 19th, New York 11, N. Y. (Selenium) 
“*Selectron.’’ 

Selenium Corp. of America, 2160 E. Im- 
perial Highway. El Segundo, Calif. 
(Selenium) ‘‘S.C.A.’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Copper Oxide) 
**Rectox.”’ 


RECTIFIERS, MERCURY ARC 


Federal Telephone and Radio * pow. 
L-316, 67 Broad, New York N. Y. 
General Electric Co., Section at. 


Apparatus Dept., Scheneetady &, Y. 
Westinghouse Electric Corp., P. < “Box 
868, Pittsburgh 80, Pa 


REELS, CORD 
Vacuum Cleaner Corp. of Ameries, 1724 
W. Indiana Ave., Philadelphia 83, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 


REGULATORS. VOLTAGE. See also 
Transformers, Variable-Vol 


Burlington Instrument Co., 514 Fourth, 
Burlington, Iowa. 
Federal Telephone and Radie -» Dept. 


L-31¢ 67 Broad, New York 4, N. Y 
General Electric Co., Section A966-1, 
Apparatus Dept., Schenectady 5, N. Y. 
R-B-M Division, Essex Wire Corp., Dept 
D-4, Logansport, Ind. 
Raytheon Mfg. Co., 19@ Willow, Waltham 
54, Mass. 
Sola Electric Co., 2535 Clybeurm Ave., 
Ine., 


Chicago 14, DL 

Sorensen & Co., Stamford, Conn 
“‘Increvolt,”” “‘Nobatron. 

Ward Leonard Electrie > tn. 84 Seuth, 
Mount Vernon, N. Y. 

RELAYS and CONTACTORS 

Adams & Westlake ,Co., Elkhart, Ind 


(Mercury) ‘‘Adlake. 
Allen-Bradley Co., 1816 8. Seeond. Mil 


waukee 4, Wis. 
Allied Control Co., Inc., 3 Bast End Ave 
New York 21, N. Y. 


American Gas’ Accumulator Co., 1027 
—— Ave., Elizabeth, N. J. “Aga 
stat.”’ 

561 Broadway, New York 


(Delay, Thermostatic Meta) 


Arrow-Hart & Hegeman Electrie Co., 103 
Hawthorne, Hartford, Cénn. 

Automatic Electric Mfg. Co., 60 State. 
Mankato, Minn. 

Ames — Co., 49-B B. lith, New 


York m 

Barber-Colman Co., Rockford, 

Clare & Co., C. P., 4719 W. Rene 
Ave., Chicago 30, Ill (Mereury & 
Micro-adjustment) 

Cramer Co., R. W., River St., Center 


brook, Conn. (Time Delay) 


Davis & Co., Dean W., 1006 First. 
Kentland, Ind. 

Durakool Inc., 1010 N. Main, Mikhart, 
tnd. (Mercury) 

Edison, Inc., Thomas A., Instrument Div 
46 Lakeside Ave., West Orange, N. J 
(Thermal) 


Electric Auto-Lite Co., Tolede 1, Ohio. 

Federal Telephone and Radio .» Dept 
L-316, 67 Broad, New York 4, N. Y 

General Electric Co., Section AS66-1 
Apparatus Dept., Schenectady 5, N. Y 

Guardian Electric, 1627D W. Walnut, Chi- 
eago 12. Ti 


Haydon Mfg. Co., Inc., 2500 Forest. 
Forestville, Conn. (Time Delay) 

Teach Relay Co., 5915 Avalon Blvd., Los 
Angeles 3, Calif. (Eleetronie) 

Mercoid Corp., 4223 W. Belmont Ave 
Chicago 41, Ill. 

Phillins Control Corp., 612 N. Michigan 
Ave., Chicago, Tll. 

Potter & Brumfield Sales Co., 540 W 


Washington Bivd., Chicago 6, TIL 
R-B-M Division, Essex Wire Corp., Dept 
D-4, Logansport, Ind. 
Sigma Instruments, Inc., 60 Ceylon, Boston 


21. Mass. 

Struthers-Dunn, Inc., 146-150 WM. 18th, 
Philadtiphia 7. Pa. (Mercury) 
Trumbull Electrie Mfg. Co., Plainville 


onn. 

Ward Leonard Electric Co., 34 Seuth &t.. 
Mount Vernon, N. Y 

Westinghouse Electric Corp., P. O. Box 
888. Pittsburgh 80, Pa. (Time Delay) 

Weston Electrical Instrument ok: 682 
Frelinghuysen Ave., ~— 6 J. 

Zenith sete Co., 153 W. Walten, Chi 
cago, . 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Oon 
tactors; Switches. 


PESISTANCE ALLOYS 
Driver-Harris Co., Harrison, N. J. 


“Chromax.”’ ‘“‘Nichrome.’’ 
Hoskins Mfg. Co., Detroit 8, Mich 
“Chromel."’ 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 


General Electric Co., Section A11-422, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 

Ohmite Mfe Co.. 4805 Flournoy, Chicago 
44, Til. “‘Cordohm 

RESISTANCE WIRE. See Wire, Re 
sistance 

RESISTORS, INSTRUMENT and 
RADIO 


Allen-Bradley Co., 1816 8. Second, Mi! 
waukee 4, Wis. 


Amperite Co., 561 Broadway, New Yerk 12 
N. Y. (Bulb Type) 


ELECTRICAL MANUFACTURING 


Yr Mises shes 


‘ 
} 
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EUV 


REQUIREMENTS ? 









au intr eptten may te wien, yor ct OU 


tions rigid. But you will find Universal engineers anxious 
to cooperate in the quantity production of your needs. 
And you will benefit by advantages found in few insulat- 


ing materials. Universal porcelain insulators have high 

dielectric and physical strength. They resist shock, strain, W i T 4 W A L K £ R = T U R N t e 
heat, cold, fumes, moisture and most acids. They do not 

. carbonize nor svrrode. They withstand years of hard FLEX i 5 L t 4 4 A FT | N G 

| service. What are your insulator requirements? Write 


us about them today. 


Pome UNIVERSAL 


‘40 EAST FIRST STREET 
























1 SIMPLIFY: Flexible shafting, properly designed, is 

simpler and less expensive than gearing, universal 

CLAY PRODUCTS CO. joints, belts, and other mechanical couplings, particu- 
SANDUSKY, OHIO | larly where shafts are at an angle or where vibration, 
thermal expansion or relative movement are problems. 






SPEEDS ASSEMBLY: Simply slip the shaft 
fittings into sockets, tighten the casing 
coupling nuts, and the assembly's finished. 
No fuss over shaft alignment. No backlash 
or -bearing adjustments. 




















VIBRATION & IMPACT CONTROL 


| 

| 

Consulting Engineering Service | 
| | 3 _ SPEEDS SERVICING: By loosening only one 
and nut, the flexible shaft can be disconnected, 


Manufacture of Allied Products permitting removal of control elements, or 
free access to parts behind the shaft. 





rei RE TIE AN 


L. N. BARRY CO. INC. 


179 Sidney Street Cambridge 39, Mass. 4 SAVES SPACE: Takes less space than gears 
or other mechanical couplings. Because it can 
**go around" closely grouped elements, and 
requires less space for servicing, it permits 
more compact designs and savings in 


materials. 


Walker-Turner's engineering experience 
and special manufacturing facilities can 
solve your problems in control or power 
shafting at lower cost to you. All types 
shafts, casings, fittings, and lubrication are 
available. 


j adc iL fer rperrrrrerrr re Per ererrr rrr ie 
66 60k eo eo ee OF Pepe tbat te it phe ements 


making dies 


& templates 


Simply brush on right Sy ’ : Rt 4 
se ——. ray @ on > ze | WALKER-TURNER COMPANY, INC., Plainfield, N. J. 
few minutes. The Th aay: Wit ‘, 5-4 
dark blue background | 
— scribed ree ““ up in — relief, Bape at the | 
e ie prevents meta are. mereases ¢ ency an accuracy. 
Write for full infermation 

THE DYKEM COMPANY, 2303F North 1th St., St. Louis 6, Mo. | FLEXIBLE SHAFTING 

In Canada: 2466 Dundas St. West, Toronto, Ont. | Ans fl FOR REMOTE CONTROL AND POWER TRANSMISSION 
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IF you have 


DIRECT CURRENT 


and want to operate 


ALTERNATING 
CURRENT 


Apparatus, requiring from 110 to 3200 volt- 
amperes, a simple, practical solution is to 
use a Janette Rotary Converter. 


Janette was one of the first manufacturers to 
build converters designed especially for 
use with A.C. electronic 
tube devices. Since their 
inception these machines 
have established a world 
wide reputation for reli- 
able, quiet, low cost, 
trouble free operation. 





“TYPE CF, 3200 volt- 
ampere, 120 or 230 
volt converter. 


The next time you need a rotary converter 
why not try a dependable Janette machine 
and become one of the thousands of satisfied 
Ask for Bulletin 13-25 


users? 























































































| Ward Leonard 





| — 
J. 


| RIVETS. 


Clarostat ais oo Inc., 285 N. 6th, 
e Corp., Franklin 


International Resistance Co., 401 N. Broad. 
Philadelphia 8, Pa. 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ohio Carbon Co., 12508 Berea RKd., 
Cleveland 11, Ohio. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, IL “Brown Devil,”’ ‘Corrib,’ 


“*Dividohm, te Ohm,”’ ““Wirewatt.”’ 
Sprague Electric = North Adams, Mass. 
**Koolohm.’’ 


Stackpole Carbon Co., St. Marys, Pa. 
a Co, H. W., Adrian, Mich. 
Ward Leonard Electric Co., 84 South, 
Mount Vernon, N. Y. 
Weston Electrical Instrument .» 882 
Frelinghuysen Ave., Newark 5, b 


RESISTORS, POWER CIRCUIT 

Ailen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. 

Consolidated Sewing Machine & Supply 
Co., 1115 Broadway, New York 10, N. Y. 

Electrical Reactance Corp., Franklinville, 


Electric Co., Section A56-1, 


Schenectady 5, N. Y. 

International Resistance Co., 401 N. Broad 
Philadelphia 8, Pa. 

Mallory *« Co., ‘Inc., P. B., Indianapolis 


6, Ind. 

oan? Mfg. Co., 4805 Flournoy, Chicago 

Sprague Electric Co., North Adams, Mass 
“*Koolohm,”’ **‘Megomax. 

Ward Leonard Electric Co., 84 South. 
Mount Vernon, N. Y. 


General R 
Apparatus Dept., 


— INSTRUMENT and 


Allen-Bradley ~ 1316 8. Second, Mil 
waukee 4, Wis. 


Clarostat Mfg. Co., Inc., 285 N. 6th 


Euclid Electric & Mfg. Co., 1335 Chardon 
Rd., Cleveland 17, Ohio. 

Fairchild Camera & Instrument Corp., 
88-06 Van Wyck Bilvd., Jamaica 1 
MN. 3. 

Hardwick, Hindle, Inc., Newark 5, N. J 
(nternational Resistance Co., 401 N. Broad. 
Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
on pate. Co., 4805 Flournoy, Chicago 


Il 
ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 


\llen-Rradley Co., 1316 8. Second, Mil 
waukee 4, Wis. 

Electrical Manufacturing Co., Lake at 
Fourth, Racine, Wis. (Foot & Knee 
Control) 

General Electric Co., Section A956-1, 
Apparatus Dept., Schenectady €, N. Y. 
International Resistance Co., 40i N Broad 
Philadelphia 8, Pa. 

National Electric Controller Co., 1309 


Ravenswood Ave., Chicago, Il. 
— i. Co., 4805 Flournoy, Chicago 
Rex Rheostat Co., Baldwin, L. I.. N. Y 
Electrie Go., 84 South 
Mount Vernon, N. Y. 


RINGS, COLLECTOR 

Hillsdale Commutator Co., Hillsdale, Mic:. 

Makepeace Co., D. E., Attleboro, Mass 
(Precious Metal) 

Wesche Electric Co., B. A., 1626 Vine. 
Cincinnati 10, Ohio. ‘*‘Welco.” 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. (Precious Metal) 


RINGS, RETAINER and SNAP 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2. Ohio. “Snap Clip.” 

Garrett Co., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. 

Lock Washer Co., Newark 5 


walaes Kohinoor, Ine., 47-10 Austel Place. 
Long Island City 1, N. Y. ‘Truare. 


RIVET SETTING MACHINES 


| Chicago Rivet & Machine Co., 9609 W 


Jackson Bivd., Bellwood 


| ll 
| Milford Rivet & Machine Co., 871 Bridge 


port Ave., Milford, Conn. 
See Fasteners. 


ROLLER BEARINGS. See Bearings, 
Ball and Roller. 


ROTARY CONVERTERS. 
Motors and Generators. 


See 


RUBBER and RUBBER PRODUCTS 
Gootrich, B. F., Dept. EM-17, Akron, 


Ohio. 
United States Rubber Co., 
of the Americas, New York 20, N. Y. 


SAWS, COMMUTATOR. See Com 
mutator Saws and Slotters. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


1230 Avenue 


ELECTRICAL MANUFACTURING 


SCREW-DRIVING MACHINES 
Lead-All Products Co., 24 E. 21st, New 
York 10, N. Y. 


SCREW MACHINE PRODUCTS (See 
also Fibre; Plastics 

All-Metal Screw Products Co., Inc., gest. 
EL, 33 Greene, New York 13, N. 

isaeee & Co., Inc., 70 Baker, ta 


R. 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 

Steen Acme Co., 170 E, 181st, Cleve- 


. Plainville, Conn. 
Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. 


SCREWS. See Fasteners. 


SEALS and TERMINALS, HER- 
METIC. 
Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


SEALING COMPOUNDS. See Oc 
ment; Waxes and Compounds. 


SEALS, OIL and @REASE 
Garlock Packing Co., Palmyra, N. Y. 


**Klogure.”’ 
Gits Bros. Mfg. Co., 1840 8. Kilbourn 


Ave., Chicago 23, Ill. 
SELECTOR SWITCHES. See Switches. 


SELENIUM RECTIFIERS. See Recti- 
fiers, Dry Metallic. 
SEQUENCE CONTROLS. See 


Switches; Timers. 


SHAFTING, FLEXIBLE. See Flexible 
Shafting. 


SHEETS, ELECTRICAL. See Steel, 
Electrical. 
SHUNTS, INSTRUMENT. See Instrv- 


ments and Accessories. 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


SILK, VARNISHED. See Fabrics, 
Insulating. 


SILVER and SILVER ALLOYS (See 
also Contacts) 
(For by mw see Brazing Alloys, Silver) 
Baker & Co., Inc., 118 Astor, Newark 5, 


J. 
Brainin Co., c., 8., 233 Spring, 
York 18, N. 


— Meteiturstes! Corp., North Chi- 


Ti. 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
ane . Harman, 82 Fulton, New York 


7, N. Y. 
Makepeace Co., D. E., Attleboro, Mass. 
ne Co., Inc., P. B., Indianapolis 
. In 


New 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


SLEEVE BEARINGS. See Bearings 
and Bushings. 

SLEEVING, SATURATED. See Tubing 
& Sleeving, Varnished. 


SLEEVING and TAPE, pg 

Insulation Manufacturers Corp., 565 
Washington Blvd., Chicago 6, Ill. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics, 
Insulating; Mica; Paper, Insulating; 
Tubing & Sleeving, Varnished. 


SLOTTERS, MICA. 
Saws and Slotters. 


See Commutator 


SOCKET SCREW and WRENCH KITS 
Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘‘Hallowell.”’ 


SOCKETS and RECEPTACLES, 
INCANDESCENT LAMP 


Arrow-Hart & Hegeman Electric Co., 103 


Hawthorne, Hartford, Conn. 

Drake Mfg. Co., 1718 W. Hubbard, Chi- 
cago 22, Ill. (Pilot) 

General Electrie Co., Section Ail-422, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 
**Lavolier.”’ 


SOCKETS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


SOCKETS and ADAPTERS, RADIO. 
See Plugs, Jacks, Receptacles 
Sockets. 


also... 

CLIPS 

CLAMPS 

WIRE FORMS 
SMALL STAMPINGS 


LATEST TYPE and DESIGN MACHINES 
Especially Suited to Your Industry 


BECHLER 10mm. SWISS Automatic Screw Machines 
Ideal for gauge, instrument and small precision 
long-run parts 


BODINE #40-20 Automatic Universal Drilling 
Machines 


SHUSTER #1, 4” capacity Wire Straightening and 
cutting Machine 


Priced right — Let us send you full details 


MOREY MACHINERY CO., Inc. 
410 BROOME ST. NEW YORK 13, N. Y. 
Telephone: CAnal 6-5360 


| Your Specifications are our guide 
to your Washer needs... 


Design and material in washers for electrical prod- 
ucts are important. QUADRIGA washers are made 
exactly to your specifications in a wide range of 
materials, shapes and sizes. Prompt delivery. 


QUADRIGA WASHERS 


All types: flat, special dimension, irregular, contour, 

finishing, tension, cupped and drawn, friction, dished 

blanks, etc. Wire Terminals, ALSO SMALL METAL 

a DESIGN. Write for Quadriga 
atalog. 


THE QUADRIGA MFG. CO. 


Inc. 1894 “Half a Century” 
215 WEST GRAND AVENUE CHICAGO 10, ILL. 


MAY 1947 


IF THERE’S A AD ving 
IN YOUR PROGRAM 


Remember that Gibson Springs are versatile ... 
the Mechanical Precision ones are available for 
the Stellar Role. . . for the Supporting Cast, we'll 
supply millions if you need them... You know 
the ones we mean, not necessarily fussy ... but... 

Reliable and Steady Performers. 


aD 
) GxBSON-SPRINGS { 


THE WILLIAM D. GIBSON Co. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 CLYBOURN AVE. 


~~ 


CHICAGO 14 


FOR YOUR 


Hay 


APPLICATIONS 


MILLED FROM THE BAR— 
ters Tuma l sett 
ITT Me Ast eh 


Westfield nuts are made for every purpose, including 
opplications that require extremely thin fasteners. 
These high grade nuts give you more economical 
production on your assembly line and add to the 
oppearance of the finished job. Send us your drawings 
ond specificaiions for recommendations and prices. 


TAY EATER aE Yaad tT 


WESTFIELD, MASS. 











Do you need 


SPECIAL FASTENING DEVICES 


made of non-corrosive alloys? 


OES your production call for spe- 

cial fasteners made of non-corro- 
sive alloys — screws, nuts, bolts or 
any other “made-to-order” fastening 
device? Allmetal has the “know-how” 
and facilities to make such specials 
accurately and economically. and to 
deliver them promptly. We have 
equipment for tapping. slotting, ream- 
ing. turning, drilling, threading, 
stamping. broaching and centerless 
grinding . . . and we work not only 
with stainless steel but with monel, 
everdur, duralumin, brass or any 
other non-corrosive alloys. Write, wire 


or ‘phone for our quotation. 


Send for FREE CATALOG 


pany letterhead. 


Write 
to 
Dept. EL 





ALL METAL SCREW PRODUCTS CO., INC. 
38 Greene Street, New York 13, N. Y. 


COMPRESSION AND INJECTION — 


QD) eoblins.. 





Tooled to build efficient molds for fast economical 
. Experienced in planning and delivering 
Skilled in meeting 


production . 


millions of Customolded parts. . . 
precision specifications on difficult operations. Name your 
Customolding requirements. Midwest will measure up. 


eNidwesteHoldin 


\ rT eHanufacturing COMPANY®@ 


This new, 83-page 
catalog helps you se- 
lect the correct size 
and type of non-cor- 
rosive fastening device 
for any particular Job. 
ineludes stock sizes, 
typical specials, engi- 
neering data, etc. 
Make request on com- 





o* 


SUZIGIOW WOLSN)D GNV SUINvVwa't 


M 


333 N. WHIPPLE ST.* CHICAGO 12 *PHONE: KEDzie 1057 
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SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazim 
Alloys) 

Federated Metals Div. American a 
& Refining Co., 120 Broadway, N. 


eA 
Kester Selder Co., 4209 Wrightwood Ave.. 
Chieago 38, Ill. **Aeid-Core,”” “Rosin 


Core. 
Ruby Chemical Co., 6@ McDowell, Colum 
bus 8, Ohio. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc. 
ow Battery & Mfg. Co., North East 


a. 
Chase Brass & Copper Co.. Inc., Water 
bury 91, Conn. 
du Pont de Nemours, Inc., E. 1., Rubber 
Sepeteate Div. F-5, Wilmington 98, 
el. 
Kester Solder Co., 4209 Wrightwood Av+ 


IL 
Ruby Chemical Co., 60 McDowell, Co 
lumbus 8, Ohio. 


SOLDERING IRONS 

American Electrical Heater Co., Detroit 
2, Michigan 

Electric Soidering Iron Co., Ine., 2846 W 
Elm, Deep River, Conn. ‘‘Esico.” 

General Electric Co., Section A85é6-1, 
fapeseans Dept., Schenectady 5, N. Y 
“‘Calrod.’’ 

Hexacon Electric Co., 177 W. Clay Ave 
Roselle Park, N. Z. 

Ideal Industries, Ine., 1008 Park Ave. 
Sycamore, Ill, ‘“Thermo-Grip” Grip 


Tools. 

sound Equipment Corp. of Calif., 3903 
San Fernando Road, Glendale 4, Calif 
“*Kwikheat.”’ 

Stanley Electric, New Britain. Conn. 

Vulean Electric Co., Danvers $ Mass 
*Mercury.”’ 


SOLDERLESS CONNECTORS. Se+ 
Connectors, Wire & Oable 


SOLENOIDS 
—-y* Co., 49-B E. llth, New 


Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Eastern Air Devices, Inc., 588 Dean. 
Brooklyn 17, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio. 
yeneral Electric Co., Section A856-1, 
Apparatus Dept., Schenectady oe 

Guardian Electric, 1627D W. Walnut St., 
Chicago 12, Ill. 

National Acme Co., 170 E. 13ist, Cleve 
land 8, Ohio. “‘Nameo 

Phillips Control Corp., 612 N. Michigan 
Ave., Chicago, Ill. 

Struthers-Dunn, Inc., 146-150 N. 18th 
Philadelphia 7, Pa. 

West Coast Electrical Mfg. Ceo., 10008 
8. Main, Los Angeles 3, Calif. ““Weaco.”’ 


SPEED INDICATORS. See 
Tachometers. 


SPEED REDUCERS 
For Motorized Units, See Motors 
and Generators. 


Janette Mfg. Co., 556 W. Monree, Chicago 
6, Il 


Kaelin Electric Co., 1421 8. Los Angeles. 
Los Angeles 15, Calif. 


SPLICING GUM and TAPE. See 
Tape, Friction and Splice. 


SPOOLS, WIRE 
The Cleveland Welding Co., W. 117 & 
Berea Rd., Cleveland 7, Ohio. 


SPRINGS, COIL and FLAT 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

American Steel & Wire Co., Cleveland 
Ohio. “USS.” 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. 

Garrett Co., Ine., George K., 1421 Chest 
nut, Philadelphia 2, Pa. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., Chi- 
cago 14, Ill. 

Hubbard Spring Co., M. D., 535 Central 
Ave., Pontiac 12, Mieh. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Til. 

Peck Spring Co., Plainville, Conn. 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. 

Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, Ohio. 


STAINLESS STEEL. See Steel, 
Commercial Forms and Grades. 


STAMPINGS, METAL 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill 

American Brass Co., Waterbury 88, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 


Dante Electric Mfg. Co., Bantam, Cons. 

Colgate Mfg. Corp., Amityville, N. Y. 

Electric Auto-Lite Co,, Toledo 1, Ohiec. 

Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5, Ohio. 

Gibson Co., William D. (Div. 
ciated Spring Corp.), 1800 ‘rybocrn 
Ave., Chicago 14, Ill. 

Garrett & Co., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. 

Hubbard Spring Co., M. D., 535 Centra) 
Ave., Pontiac 12, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

<a & Co.. Inc., 76 Baker, Providence, 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5 i. 

Raymond Mfg Co., Div., Associated 
Spring Corp. Corry, Pa. 

Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, Ohio. 

Scovill Mfg. Co., 19 Mill, ‘Waterbury 91, 


Conn. 

Wenco Mfg. Co., 1186 W. Hubbard, Chi 
cago 22, Ill. 

Whistler & Sons, Inc., 8. B., 753 Mili 
tary Road, Buffalo 17, N. Y. 

Worcester Pressed Steel Co., 604 Barber 
Ave., Worcester 6, Mass. ‘Presteel.”’ 


STAMPINGS, NON-METALLIC 
Baer Co., N. 8., 7-11 Montgomery, Hill- 
ween Nw ater Stam ing Co., 4015 
ay asher . Onis ng 
Grant Ave., Cleveland (Plasties) 


STARTERS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers 
Motor. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and 
Grades 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (8) 
Enameling (m 


Stainless (N 
ae Rolled Only (0) 


Tubing (T) 
on, a Steel, Electrical; alse Wire, 
Stee 


Barnes Co., Wel (Div. Associated 
Corp.), Bristel, Conn. (8-CO) 
prin 

Carnegie- Tiinots Steel Gen.. 619 Carnegie 
Bidg., Pittsburgh "Pa. “Oss,” 
**Vitrenamel”’ (B- AC) (8-ACDEN) 
(T-ACN) 

Carpenter Steel Co., 115 W. Bern. Read- 
ing, Pa. (T-N) 
Cold Metal Products Ce., Youngstown 1 
Ohio. ‘CMP Thinsteel”’ (8-ACNO) 
follansbee Steel Corp., Pittsburgh 30, Pa 
(8-CO) (Clad) 

Granite City Steel Co., Granite City, I 
(8-CEN) (Clad) 

a Sons Co., Johm A. Trenton 3. 


Ryerson & Son, Inc., Joseph T., Chicago 
Ill (BS-ACIEN) (T-ACN) 

Superior Steel Corp., Carnegie, Pa., 
(ANS) (Spring) (Clad). ‘‘SuVeneer.”’ 

Superior Tube Co., 2€21 Germantowr 
Ave., Norristown, Pa. (T-ACN). 

Thomas Steel Co., Warren, Onto 
“‘Thomasstrip’’ (8-ACDO) 

Timken Roller Bearing Co., Canton 6. 
Ohio (B-A) (T-AC) 

Worcester Pressed Steel Co., 604 Barber 
Ave. Worcester 6, Mass. **Presteel”’ 
(8-ACO) 


STEEL ALLOYS, FERROUS. See 
Ferro Alloys 


STEEL, ELECTRICAL (Sillcon), 
Sheets and Strips 

Carnegie-Illinois Steel Corp., 619 Carnegie 
Bidg., Pittsburgh 30, Pa. “‘US8s.” 

Follansbee Steel Corp., Pittsburgh 30, Pa 

Granite City Steel Co., Granite City, MM 


STRAIN RELIEFS. See Grips and 
Clamps, Stain Relief. 


STRIPPERS. WIRE 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Lead-All Products Co., 24 EB. 2ist, New 
York, 10, N. Y. 

Pyramid Products Co., 2224 8. State. 
wu 16 Ill. “Colonial.” 

fg. Co., 1186 W. Hubbard, Chi 

cago 22, Til ‘‘Simplex.” 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland, Ohio. “Speedcraft.” 


STRIPPING and CLEANING COM- 
POUNDS 

Oakite Products, Inc., 18-H Thames, New 
York 6, N. Y. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 

Aircraft-Marine Products, Ine., 1504 N 
Fourth, Harrisburg Pa. “AMP.” 

Baer Co., N. 8., 7-11 Memtgomery, Hil) 
side, N. J. 

Burke Electric Co., 374 W. 12th, Erte, 


Pa. 

Cambridge Thermionie Cero.. 458 Coneord 
Ave., Cambridge 36, Mass. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 


ELECTRICAL MANUFACTURING 
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Series Cil l-pad- & 
ohms to 2000 ohms 
stock ohmages. 








L-pads (Series Cit) and T-pads % For the finest sound reproduction, 

(Series CIT) sofely rated ct whether in broadcasting, sound-record- 

2.5 watts maximum power ing or public-address equipment, Claro- 

. pen. stat offers a selection of constant-im- 
Continnmn satan tim OS to pedance controls. These self-compen- 

30 decibels attenvation in 88ting volume controls positively 

90% of rotation, the last 10% eliminate the distortion otherwise 

affording infinite ottenvation. arising from mismatching of im- 


pedances. %& Available for initial equip- # * a 
Also Series CIB constant-im- ment or for improving existing ft 
pedance output ottenvator equipment. ye Write for Engineering | O ica ion 1S 
rated at 10 watts. Bulletins Nos. 102 and 111. 


| a , Too Tough for a 
oe . UT 
i 7 es ee CU am wi oa 7 K - C MOTOR 


For the capacities in which they are built. 
there are practically no limits to the adapt- 
| ability of K-C Motors and their ability to 
“CONTROL OF QUALITY IS render efficient, economical service. Tough 
IN THE INSULATION. WE conditions involving high overloads, contin- 
MEET PLASTIC PARTS uous operation and even negligence in at 
REQUIREMENTS.” tention are being met by K-C Motors in every 
day service on countless applications. 





+ area 


This ability to “take it” furnishes designers 
with a wide margin of safety when specify- 
ing K-C Motors for their products. 


PLASTIC INSULATOR CO., INC. 


369 Lexington Ave., New York 17, N. Y. 
— we Athlend 4-6187 K-C Motors are built in fractional horse- 





TRICO OILERS give you 
7 WINNING POINTS! 


@ VIABLE, AUTOMATIC LU- A. oy 
BRICATION ‘eos. 


@ LOWER MAINTENANCE 
COSTS 







power sizes and in several integral sizes 
up to 2 H.P. 











@ LONGER BEARING LIFE 
@ INCREASED OUTPUT 
@ GREATER EFFICIENCY 
@ INCREASED PRESTIGE 
@ GREATER SALES APPEAL 


WRITE FOR CATALOG 





| KINGSTON - CONLEY 
| ELECTRIC COMPANY 


Division of THE HOOVER CO. 
86 Brook Avenue North Plainfield, N. J. 









URE SIGN OF 
SOLDER SECURITY 



















































Photo courtesy Kellogg Switchboard Ce. 


KESTER Cored SOLDERS 


® The use of Kester Cored Solders in any soldering oper- 
ation is a sure sign of permanent trouble-free service and 
dependability. Kester Cored Solders are made to provide 
solder bonds that resist the strain of steady duty in every- 
thing from the most intricate electrical connections to the 
heaviest type of industrial soldering. 


® Kester Rosin-Core Solder contains a patented rosin flux 
that prevents terminal resistance. It eliminates fire-hazard 
because it will not cause corrosion or injure insulation. It 
forms clean, tight connections that hold against shocks, 
vibrations, contraction and expansion—for the life of the 
apparatus. Kester Acid-Core Solder is ideal for any general 
soldering operation. 


® Kester Cored Solders are available in a wide range of 
strand and core sizes, with the right combination of alloy 
and flux to give you the right solder for your specific job. 


@ Kester experience is at your service to determine the 
best solder formula and practice for your operation. Get 
the benefit of this experience without obligation by con- 
sulting Kester engineers on any solder problem. 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago 39, III. 





Eastern Plant : 
Canadian Plant: 


Newark, N. J. 
Brantford, Ont. 


KESTER 
Ca aA CaAeee 


STANDARD Me eae ae Se 


















| Millen Mfg. 


Federal Telephone and Kadio Corp., Dept. 


L-316, 67 Broad, New York 4, N. Y. 
Howard B, Joues Viv., Ciach Mig. Corp., 
z40u W. George, Chicago 18, il. 
Lo., ine., James, 150 Ex- 
change, Malden, Mass. 


| Nortnern inuustriai chemical Co,, 7-11 





Kikins, Soutn Boston 27, . 
Trumbull Kiectric Mfg. ‘Co., Plainville, 
Cena. 


United States Instrument Corp., Dept. 3, 
19 8S. Harrison, E. Urange, N. J. 


SUPPORTS, CABLE. See Wire & 
Cable Loop Supports. 


| SWITCHES, AUTOMATIC and 
NUAL 


MA 
Float (Liquid Level) (A) 
Limit (Snsp- Action) (B) 
Magnetic (Cc) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (@) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 
(Toggle, Slide, Rotary) (P) 
Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord Snap (T) 
Push Button station (Ww) 
Centrifugal (X) 
(See also Circuic sreaker#; Push Button 
Stations; Contrullers. Motor; Relays: 
Timers) 
Allen-Bradley Cv., 1316 8. Second, Mi! 
waukee 4, Wis. (ACEFJPR) 
Allied Control Co., Inc., 2 East End Ave., 
New York 21. N. Y. (B) 
Arrow-Hart & Hegeman Electric Co.. 10% 
Hawthorne, Hartford, Conn. (ACDHK 
MPRT) 
Automatic Electric gue Co., 60 State 


Mankato, Minn. (G 
Automatic Switch Co., ’ 9-3 E. llth, New 
York, N. Y. (CHR) 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, a (N) 

Cramer Co., B. W., River St., Centerbrook, 
Conn. “Sauter” (G) 


| Crouse-Hinds Co., Syracuse 1, N. Y¥. (PR) 


— 1010 N. Main, Elkhart, 
n 

Edison, Inc.. Thomas A., Instrument Div., 
< Lakeside Ave., West Orange, N. 7 


( 
Euclid Electrie & Mfg. Co., 1835 Chardon 
eee 17, Ohio (Euclid) 


Federal Electric yeeteste Co., 5@ Paris. 
Newark 5, N. J. (D 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y 


(NS) 

Fenwal. Inc., 51 Pleasant, Ashland, Mass 
“‘Thermoswitch” (F) 

Fries Instrument Div., Bendix Aviation 
Corp., 1456 Taylor Ave., Baltimore 4 
Md. “Amptrol.’’ 

General Electric Co., Section A-856-1 
Apparatus Dept.. Schenectady 5, N. Y 


“‘Switchette” (ACDEFGHKMOPRST) 

Guardian Electric, 1627D W. Walnut 8t. 
Chicago 12, Ill. (CFGHN) 

Heinemann Electric Co., 99 Plum, Trenton 
N. **Heco” (0) 

Ideal Industries, Inc. 1008 Park Ave. 
Sycamore, Ill. (L) 

J-B-T Instruments, Inc., 437 Chapel, New 
Haven, Conn. (8) 

Littelfuse, Inc., 4759 Ravenswood Ave., 
Chicago 40, Ill. (D) 

McGill Mfg. Co.. Inc, Valparaiso, Ind. 
“*Levolier,”” ““Twi-Lite’ (KP) 

Mallory & Co., Inc., P. E., Indianapolis 
6, Ind. (GNPS) 

Master Electric Ce., Dayton 1, Ohio (C) 

Mercoid Corp., 4223 W Belmont Ave 

aire Boush Cap. ‘eeo 
cro ‘orp. eeport, Ill. ‘“Temy 
Cop” (BFLS) 

Minneapolis-Honeywell Regulator Co., 2#%* 


Fourth Ave. 8., Minneapolis & Minn 
““Con-Tac-Tor’’ (BDEF) 

Mu-Switch Corp., Canton, Mass. (BE) 

National Acme Co., 170 E. 131st, C'eve 
land 8, Ohio. “Namco” (BP) 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, Th. (8) 


Powrex Switch Co., P. O Box 206, Water 
town 72, Mass. (B) 


R-B-M Pivision. Bssex Wire Corp., Dep: 
D-4, Longansport, Ind. 

Robertshaw Thermostat Co., Youngwooa, 
Pa. (FM) 

Slater Electric & Mfg. Co.. 82-63-- séth 

| Woodside. N. Y. (P-Rotary) 

Spencer Thermostat Co., 905 Forest, 
Attleboro, Mass. “Klizon” (EF 
Square D » 4040 N Richards, Milvau 

kee 12, Wis. (ACEFLOPR) 
er Carbon Co, St. Marys, Pa 
Struthers-Dunn, Inc., 146-150 N. 13th 


| 
| 
| 
| 
| 





eee . & Pa. 
Tel oe Inc., Dept. H, Ashland, Mass 


Trenbull neato Mfg. Co., Plainville, 
Conn. (CFOP 

Tuttle & Kift, eas 1828 N. Monitor Ave.. 
Chicago 39. Til. (M) 

Unimax_ Switch Corporation. 460 W. 84th. 
New York 1, N. Y¥. (B) 

United States Instrument Corp., Dept. . 
19 8S. Harrison, E. Orange, WN. J. (8 
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Ward Leonard Electric Co., South 
Mount Vernon, N. Y. (ACEFP) 





estinghouse Electric Corp., P. O. Box 
Woes, Pittsburgh 30, Pa. (ACKGHOP) 
Zenith Electric Co., 152 W. Walton, 
Chicago, Ul. (CGH) 
TACHOMETERS 
Bristol Company, 153 Bristel Rd., Water- 
bury 91, Conn. 
Electric Auto-Lite Co., Tolede 1, Ohio 
Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, Il. 

Reliance Electric & Engineering Co., 1054 
lvanhoe Koad, Cleveland 10, Uhio. 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 
National Band & Tag Co., Dept. 9-460, 
Newport, Ky. 


TAPE, ADHESIVE and COIL 
FASTENING 

Insulation Manufacturers Corp., 566 W 
Washington Bivd., Chicago 6, Ill. 

Minnesota Mining & Mfg. Co., 900 Fau- 
quier Ave., St. Paul 6, Minn. ‘*Scotch.”’ 


TAPE, INSULATING. See Fabrics, 
Insulating; Sleeving and Tape, 
Asbestos; Tape, Friction and 
Splice; Tape & Sheeting. 


TAPE, FRICTION and SPLICE 

General Electric Co., Section All-422 
Appliance & Merchandise Dept., Bridge 
port 2, Conn. 

Goodrich, B. F., Dept. EM-17, Akron, 
Ohie. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

at i a & Insulator Co., Irving- 
ton 






Mitchell-Rand Insulation Co., Ine, 51 
Murray, New York 7, N. ¥. 
United States Rubber Co., 1230 Avenue 


of the Americas, New York 20, N. ¥. 


TAPE, MAGNETIC RECORDING. Bee 
Magnetic Recording Tape. 


TAPE, MICA. 


TAPE and SHEETING, SYNTHETIC 
IN 


RES 
New Jersey Wood Finishing Co., Weod- 
bridge, N. J. ‘‘Vartex.”’ 


TAPES, MEASURING 
Keuffel & Esser Co., , M. 2. 


TEMPERATURE CONTROLS. See 
Switches; Thermostats. 


TERMINAL BLOCKS. See Strips, 
Termi 


See Mica. 


TERMINALS. See Lugs and 
Terminals. 

TESTING INSTRUMENTS. See 
Instruments. 


THERMAL SWITCHES. See Switches 
THERMOCOUPLES 


Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 


General Electric Co., Section A66-1 
Apparatus Dept., Schenectady 4, N. Y 

Hoskins Mfg. Co., Detroit 8, Mich. 

J-B-T Instruments, Ine.. 437 Chapel 
New Haven & Conn 

Lewis Engineering Co,, Naugatuck, Conn 
Littelfuse, Inc., 4759 Ravenswood Ave. 


Chicago 40, Tl. ‘ 
Rockbestos Products Corp., 835 Nicoll, 
New Haven 4, Conn. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 
THERMOMETERS 


Electric Auto-Lite Co., Toledo 1, Ohio. 
Gormanen Simon Machine Co.. Rochester 


1 
United States Gauge Div., so Ma- 
a. 


chine & Metals, Inc., Sellersville, 

Weston Electrical Instrument Corp., 
Frelinghuysen Ave., Newark 5, 
**Max-Min.” 


THERMOPLASTIC WIRE. 
and Cable, Insulated. 


THERMOSTATIC BIMETALS 
Baker Le Co., Inc., 113 Astor, 


5, 

Brainis Co., C. 8., 238 Spring, 
York 13, N 

Callite Tungsten Corp., 544—39th, Union 
City, N. J. 

Chace Co., W. M., 1608 Beard Ave., 

Mich. 
oe Sopa 


See Wire 


Newark 


New 


Detroit 9, 

General Plate Div., 
Corp., a "Mass. 

Makepeace Co., E., Attleboro, lite 

Wilson Co., Hi. =" 105 Chestnut, New 
ark 5, N. J. ‘‘Wileo.” 


THERMOSTATS 
Barhber-Colman Co., Rockford, 11 
Bristol Company, 153 Bristol Rd., Water- 


bury 91, Conn. 

Cam-Stat Inc., Div. Paul Henry Co., 
2037 8. La Cienega, Los Angeles 34, 
Calif. 

Fenwal. Ine.. 51 Pleasant. Ashland. Mass. 

General Electrie Co., Section AS56-1, 

Schenectady 5, N. Y. 


Apparatus Dept., 
Master Electric Co., Dayton 1, Ohio. 


ELECTRICAL MANUFACTURING 
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EA OES 


U.S. PATENT NO. 1,933,555 


S LAR 


Fast, Efficient, Economical 


WIRE CONNECTORS 


“Roughing in’’ of permanent wiring is 
simplified with SCRU-ITS They form 
efficient and safe connections without 
using tape, solder or tools. Better mech- 
anical contact—no shorts or ground- 
ing. Compact in size 


EASY TO USE . 
1. STRIP WIRE ENDS 
2. SCREW IT 
3. THAT'S IT—WITH SCRU-ITS! 


Foursizesforjoining many combinations 
of AWG solid and/or stranded wires 


WRITE TODAY FOR 


DATA SHEET 
No. V-5 101 USES . 


ft contains complete ¢ Fixtures 
specifications on © Outlet Boxes 
SCRU-IT sizes, dimen- * Fuse Boxes 
sions, uses, etc. * Panel Boards 
* Switch Boxes 


Here Are a Few! 


* Lighting Devices 

* Conduit Boxes 

~ Circuit Breakers 

* Switch Controls 

* Motor Connections 


SOLAR ELECTRIC CORPORATION 


FACTORY and SALES OFFICF‘ 
WARREN, PENNS? LY AN 


Quarriers of 
Monson Slate 


for Electrical Purposes 
Natural, Black, Oil Finish 


Quarries: 


Portland, Maine Monson, Maine 


RUBYFLUID’S 
THE BIG $1.00 SAMPLE 


‘ 

PROOF Ss of liquid and paste soldering flux will convince 
+ th you thot you get stronger, neater, longer last- 
in e ing soldering jobs with Rubyfluid Flux than you 

have ever had before. 

Ruby‘lu'd acts faster, saves time, speeds pro- 
duction, makes solder flow in a thin film—gives 
a better appearing joint and saves solder. 

Order the sample offer today—$1! for 1 pint 
of liquid and one-half pound of paste flux— 
and Ruby’s new booklet of simplified instruc- 
tions on ‘‘How to Solder.” 


RUBY CHEMICAL CO. 
60 McDowell St. Columbus 8, Ohio 


MAY 1947 








In Electrical Papers... 


a 
oe 


YOU CAN RELY ON H & V 
ELECTRICAL INSULATING 
PAPERS FOR SMALL MO- 
TORS... GENERATORS... 
TRANSFORMERS... 


Nowhere is the element of safety so im- 
portant as in electrical insulation. H & V 
electrical insulating papers are proc- 
essed to your specifications by experts 
to give you maximum safety in your insu- 


lating job. 


H & V electrical insulating papers are 
being widely used for the insulation of 
small motors, generators, transformers, 
wires, and for other applications. So if 
you have an insulation problem that 
requires electrical paper of the right 
properties, write today to H & V- 


HOLLINGSWORTH & VOSE COMPANY 


East Walpole Massachusetts 


Manufacturers of Technical and 
Industrial Papers 











CUYAHOGA MAKES ANYTHING 


from 


ROUND OR FLAT WIRE 


SPRINGS 
SHAPES 
FASTENERS 





Coil and flat mechanical springs of all 
kinds . . . extension, compression or 
torsion springs. 


Wire parts, shapes and assemblies for 
all purposes, including threaded, welded 
or pointed parts. 


Streamlined Snap-Clip Fasteners 
or speed and economy in attach- 
ing tubing, mouldings, upholstery, 
tile, glass, etc. Requires no bolts, 
nuts or rivets . . . all it needs is 
a hole. 


Your inquiries are invited. 


AAC a 


10270 BEREA ROAD 













base . . 


PROVIDE DELAYS RANGING 
FROM | TO 120 SECONDS 


Features: — Compensated for am- 
bient temperature changes from —40° 
| od ee 
affected by altitude, moisture or other climate 
. Explosion-proof .. . 
. Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 


changes . . 


M CLEVELAND 2, OHIO 








Hermetically sealed; not 
Octal radio 


AMPERITE 


Amperite REGULATORS are the simplest, lightest, cheapest, 


and 
lation 


compact method of obtaining current or voltage 
For currents of .060 to 8.0 Amps . 


. Hermeti ly 


sealed; not affected by altitude, ambient temperature, 





humidity. Write for 4-page Illustrated Bulletin 


FAmperite CO., 561 Broadway, New York 12,N.Y 
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| Dano Electric Co., 





| 


| Zenith Electrie Co, 


| Loyd 


| Wagner 


Mercoid Corp., 42283 W. Belmont Ave., 
Chicago 41, Ill. ‘“‘Sensatherm.” 
Minneapolis- Honeywell Regulater Co., 2685 
.Fourth Ave. 8., Minneapolis 8, ‘Minn. 

haw Thermostat Co., Youngwood, 


Pa. 
Smith Control & Instrument Corp., 1329 
Highland Ave., Needham 92, Mass. 
Spencer Thermostat Co., 905 Forest, Attle- 
boro, Mass. 


Westinghouse Electric Corp., P. 0. Boz 


868, Pittsburgh 80, Pa. 
TIME SWITCHES. See Switches 


TIMERS, SYNCHRONOUS MOTOR 
Allen-Bradley Co., 1816 8. Second, Mil 
Automatic Electric Mfg. Co., 
Mankato, Minn. 
W., River 8t., Coenter- 
brook, Conn. 
General Electric Co., Section A9#656-1, 
Gansen Mfg. Co., Ine., Princeton 38 
Ind. ‘“‘Synchron.”’ 


waukee 4, Wis. 
60 State, 

Cramer Co., RK. 
Apparatus Dept., Schenectady 5, N. Y. 
Haydon Co., A. W., Waterbury 383, Conn 


“Cirele B.” 
Haydon Mfg. Co., Ine., 2500 Forest, 
Forestville, Conn. 
Edison PI., 


Industrial Timer Corp., 117 
Newark 5, N. J. 

a ae 4223 Belmont Ave., Chi 
cago 

Potter & Brumfield Sales Co., 549 W 
Washington Blvd., Chicage 6, Ill. 

Square D Co., 4040 N. Richards, Milwav 


kee 12, Wis. 
Struthers-Dunn, Inc., 146-150 N. 18th, 
Philadelphia 7, Pa. 
Telechron, Inc., Dept. H, Ashland, Mass 
Westinghouse Eleetrie _ P. 0. Bos 
868, Pittsburgh 30, 
Poe WwW. Walton 
Chicago, Ill 


TOOLS PORTABLE 
Scruggs Co., 1022 N. 
Louis 1, Mo. 
Mall Tool Co., 7827 8. Chicago Ave., Chi 
cago 19, Iii. 


Stanley Electric, New Britain. Conn. 


TRACING CLOTH and PAPER 


Arkwright visistes Co., Providence, R. I 

Holliston Mills, Inc., Norwood, Mass. 

Keuffel & Esser Go., Hobsken, N. J 
“‘Albanene,”” “* 

Ozalid Div., 
Corp., Johnson City, N. Y. 

Post Co., Frederick, 3650 
Ave., Chicago 18, Il. 


TRANSFER SWITCHES. See Switches. 


Sixth, Bt. 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp 
Auxiliaries. 

TRANSFORMERS, INSTRUMENT 
CURRENT 

| — Electrie Corp., 35 Water, Cuba 

| Chicage Transformer Corp., 3501 Addi 
son, Chicago 18, Ill. 

93 Main, Winsted 


—- Electric Co., 


onn. 

Federal Telephone and Radio Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y 

General Electric Co., Section A956-1, 
Apparatus Dept., Schenectady 5, N. Y. 

Standard Transformer Co., Warren, Chio. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
i ye Corp., 85 Water, Cuba. 


Addi- 
93 Main, Winsted 


Chicago Transformer Corp., 3501 
son, Chicago 18, Ill. 


Conn. 

Davis & Co., Dean W., 1006 First, Kent 
land, Ind. 

Dongan Electric Mfg. Co., 2979 Franklin 
Detroit 7. Mich. 


Electran Mfg. Co., 
Chicago 30, Til. 
General Electric Co., AS56-1, 
Apparatus Dept., Schenectady 5, N. Y. 
Gramer Co., 2734 'N. Pulaski Road, Chi- 

cago 89, Ill. *‘Gracoil.”’ 


4583 Elston Ave., 


Section 


Nothelfer Winding Laboratories, 11 Albe- 
| 7. a 


marle Ave., Trenton 3, N. 

Sola Electric Co., 2535 Clybourn Ave., 
Chicago 14, IIL. 
Standard Electrical Products Co., 401 
Linden Ave., Dayton 8, Ohio “‘Staco.’ 
Standard Transformer Co., Warren, Ohio. 
Electric Corp., 
Ave., St. Louis 14, Mo. 
Westinghouse Electrie Cerp., P. 0. Box 

868, Pittsburgh 30, Pa. 


| TRANSFORMERS, RADIO CIRCUIT 


a“ pens Corp., 35 Water, Cuba. 

Chicago Transformer Corp., 3501 Addi- 
son, Chicago 18, Ill. 

Dano Electric Co., 93 Main, Winsted 
Conn. 

Oasvis & Co., Dean W., 1006 First 
Kentland, Ind. 


Electran Mfg. Co., 4583 Elston Ave., 
Chicago 30, Ill. 


Federal Telephone and Radio Corp., oe 
L-316, 67 Broad, New York 4, 
Gramer Co., 2734 N. a Road, Chi- 
cago 39, Il. “‘Gracol! 
ee James, 150 


Millen Mfg. Co., 

Exchange, Malden, Mass. 

Nothelfer Winding Laboratories, be | Albe- 
marie Ave., Trenton 3, N. J. “NWL.” 


Bola Electric Co., 2525 Clybourn Ave., 
Chicago 14, Ill. 


Standard Electrical Products Co., 401 
Linden Ave., Dayton 8. Ohio ‘ “Stace.” 


TRANSFORMERS, VARIABLE VOL1- 
AGE 


o-, anit 2525 Clybourn Ave., 
Sorensen & Co., Inc, Stamford, Cona. 
Standard Electrical Products Co,, 401 
Linden Ave., Dayton 3, Ohio. **fitace.” 


TRUCKS, HYDRAULIC LIFT (Hand) 
Everett 


Market Forge Co., 84 Garvey, 
49, Mass. 

West Bend poppet Corp., 233 Water. 
West Bend, W: 


TUBES, CATHODE RAY 


General Electric Co., Electronie Dept., 
Thompson Rd., Syracuse, N. Y. 


TUBES, ELECTRON (Industrial) 
Federal Telephone and Radio ou pe. 
L-316, 67 Broad, New York N 
General Electric ('o., Electronic Dept., 
Thompson Rd, syracuse, N. Y. 
Raytheon Mfg. €o., 190 Willow, Waltham 
54, Mass. 
Westinghouse moe Corp., P. 0. Bea 
868, Pittsburgh 80. Pa. 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See 
Photoelectric Cells & Tubes. 


TUBING, ALUMINUM. See Aluminum 
TUBING, BERYLLIUM COPPER 


Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. 


TUBING, BRASS, BRONZE and 
COPPER. See Brass, Bronze and 
Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. See 
Laminated Metals. 


TUBING, MAGNESIUM. See Magne 
sium. 


TUBING, MICA. See Miea. 


were, NICKEL and 
ALLO 
——- ian Bas Co., Waterbury 88, Conn 


eu Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 


NICKEL 


International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. ‘Inco,’ “‘Inconel.’ 
**Monel.”’ 

Superior Tube Co., 2021 Germantown 


Ave., Norristown, Pa. 


TUBING, PAPER 


Paramount Paper ‘Tube Corp., 613 
Lafayette, Fort Wayne 2, Ind. 
Precision Peper Tube Co., 2035 W 
Charleston, Chicago 47, Ill 


TUBING, RUBBER 
United States Rubber Co., 1230 
of Americas, New York 20, N 


TUBING, SILVER. See Silver and Sil- 
ver Alloys. 


TUBING, STEEL. See Steel, Commer- 
cial Grades and Forms. 


Avenue 


TUBING and SLEEVING Extruded 
Plastic 
Brand & Co., 


wT a. mye Ave., 

New York 10 

General Electric Co., Section I-15, Plastics 
Div., Chemical Dept., Pittsfield, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden S8t., Boston 18. Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6. IL 

Irvington Varnish & Insulator Co., 
Irvington 11, N. J. ‘“‘Fibron.” 

Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y¥. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. 3. 
“‘Natvar.’ 

National Vuicanized Fibre Co., Wilming- 
ton 99, Del. 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. 

ee Electrica! Insulation Co., Dept. 

E. 199 Washington, 7, Mase 

Varflex Corp., 305 N. Jay. Rome, N. Y. 

(Silicone) “‘Synthovar,” ‘‘Varglas. 


TUBING and SLEEVING, VAR- 
NISHED FABRIC 

Bentley, Harris Mfg. Ce., Dept. M-9, 
Conshohocken, Pa. 

Brand & Co., Wiliam, 276 Fourth Ave., 
New York 10, Y. ‘‘Turbo.’’ 

General Electric 7 Section I-15, Plastics 
Div., Chemical Dept., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, IL 

Irvington Varnish ‘& Insulator Co., Irv- 
ington 11, N. J. “‘Irv-O-Slot.” 

Mitchell-Rand Insulation Co., Ine., 51 
—- New York 7, N. Y¥. ““‘Hygrade 
**Mirac.”’ 


ELECTRICAL MANUFACTURING 


FREE yo SABA 


ons pecs 


sh T RG 


oF ccc SUS te 


STANDARDIZED 


MATERIALS HANDLING 
EQUIPMENT 


Keoy:Vo Pa 42 40):4-9 A MAGIC CARPET 


FOR INDUSTRY 



































SEND FOR LOAD-VEYOR 


tee ae ek Ll 






Load - Veyors combine great 
strength and light weight. Ex- 
clusive Market Forge features 
... grid construction supports 
ball bearing rollers on both 
sides .. . hardened inner and 


i outer ball bearing races min- 
imize wear . . . Load-Veyors There Is A REPRESENT ATIVE 
may be used on either side... 5 
rails on reverse side provide for Near You — Call Him 
safe conveyance of small 
packages. 7 When You Need Commutators 


A— One man can eas 

ily handle $8-pound 10 Charles Goodwin Stiles, 
B— Rigid or portable 
adjustable stands. 


1 Parkwood St., (McKownville) Albany 3, N. Y 
Industrial Electric Materials Co., 
214 Purchase St., Boston 10, Mass 


















J. J. Genn & Co., 
605 W. Washington Bivd., Chicago 6, Ili. 
ae | Jacob P. Weber, 
Foti oases 9 So. Clinton St., Chicago 6, it! 
C— Fall line of curves, guard rails Phil L. Capy, 
and accessories available. 4 6830 Lokeshore Drive, Dalles 14, Texas 
| Electrical Specialty Co., 


MARKET FORGE COMPANY. 84 GARVEY ST., EVERETT 49, Leh 810 14th St., Denver 2, Colo 
| Urquhart Service, 





1550 Blake St., Denver 2, Colo 


Harry D. Chapman & Son, 
1012 Baldwin Ave., Detroit 14, Mich 


| E. H. Bell, 
C @ RD ny E j % 324 N. San Pedro St., Los Angeles 12, Calif 


Electrical Specialty Co. 
418 E. 3rd St., Los Angeles 13, Celif 


H. A. Holden, Inc., 
and ASSEMBLIES to 1208 Harmon Place, Minneapolis 3, Minn 


SPECIFICATIONS. APPROVED Se Sandee Ks 
MATERIALS. = So 2916 Shirley St., Omahe 5, Nebr. 


Electrical Maintenance Equipment Co.. 
235 N. 12th St., Philadelphia 7, Pa 

RUBBER or BAKELITE PLUGS + ok aiianien: 
6030 Centre Ave., Pittsburgh 6, Pa 


Electrical Specialty Co., 


R. I. Appliance & Cordset Company 
195 Weeden Street, Pawtucket, R. I. A. G. Werner Co., 


1215 S. W. 16th St., Portland 5, Oregon 


3650 Dover Place, St. Leuis 16, Mo 





J. R. Christensen, 





524 F St., Salt Lake City 3, Utah 


Electrical Specialty Co., 
316 11th St., San Francisco 3, Colif 


Electrical Specialty Co., 





a 2406 First Ave., Seattle 1, Wash 


z= 


Richardson Electric Supply Co., 





166 Jackson St., Seattle, Wash 







| — Just Another W ay to Serve You — 
| THE TOLEDO STANDARD COMMUTATOR CO. 
| 2242 Smead Avenue, Toledo 6, Ohio 





FOR ELECTRIC HEATING APPLIANCES 3 FACTORIES 


to serve you 
THE LOUTHAN MANUFACTURING COMPANY 


rovh bee 


ee eRe ee) eS 
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ILL KEEP THE DOORS » 
OPEN LONG ENOUGH, 









THOSE EXTRA ADDED SECONDS... 


AGASTAT delays the operation of large doors, 
such as overhead garage doors, etc. This is how: 


When an electric eye is used to actuate opening and closing, 
AGASTAT delays the action extra added seconds making pedes- 
trian passage possible without opening the doors. When a truck 
or car breaks the beam exceeding the time delay, the door operates. 


AGASTAT...TIME DELAY RELAY 


Type 2—provides push button control furnishing in- 
stantaneous closing and delayed opening of circuits. 





Write for folder. No obligation. 
A’G’‘A 
AMERICAN GAS ACCUMULATOR COMPANY 
1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 
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DONGAN 
“PM” TYPE 
CONTROL 
TRANSFORMERS 


Used on magnetic starters, 
breakers, cabinets, etc., for 
outside mounting where lower 
than line voltage is desired. 
Equipped with nipple and lock- 
nut for knockout mounting. 
Made in 50-60 cy.—460/230 
volts primary, 115 volts second- 
ary. Capacities up to 150 V.A. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


The Dongan Line 
Since Nineteen-Nine 














UNDERCUTTERS, MICA. 


| Mitchell-Rand Insulation e. Ine., 


National Varnished 
Rando} Ave., 


Woeterldgs - 


» 
Westinghouse Electric Corp., P. 0. Box 
868. Pittsburgh 80, Pa. °Tuffernell.” 


TUNGSTEN 
(See also Contacts) 
Cae 7. Corp., 544—39th, Union 
Cleveland Tungsten, Inc., 10200 Meech 
Ave., Cleveland, Ohio. “‘Cletaley,” 


levetung.’ 
Fansteel qed Corp., North Chi- 
cago, 
Mallory & Co. Inc., P. R., Indianapolis 6, 


See Mica 
Undercutters. 


VALVES, MOTORIZED or SOLENOID 
ACTUATED 

Allied Control Valve Div. Skinner Chuck 
Co., 130 Belden Ave., Norwalk, Conn. 

Automatic Switeh Co., 49-B EB. llth, New 
York, N. Y. ‘‘Aseo.”’ 

Rarber-Colman Co., Rockford, Ill. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 
Denison Engineering Co., 1198 Dublin 

Road, Columbus 16, Ohio. 


General Electric Co., Section A956-1, 
Apparatus Dept., Schenectady 5, N. Y. 
(Thrustor). 

Mercoid Corp., 4223 Belmont Ave.. Chi 
cago 41, Til. 

Minneapolis-Honeywell Regulater Co. 
| ed Fourth Ave., 8., 

nn, 


Westinghouse Electric fae. P. 0. Boz 
868, Pittsburgh 80, Pa. 


VARIABLE VOLTAGE TRANSFORM- 
ERS. See Transformers, Variable 
Voltage. 


VARNISHED FABRICS. See Fabrics 
Insulating. 


VARNISHES, COMPOUNDS ANU 
RESINS, INSULATING 
Acme Wire Ly 1255 Dixwell Ave. New 


Haven, 
Bakelite b a Unit of Uniee Carbide & 
Carbon Corp., 58, 0 OB ‘sea, 
New York 17, N. 


Brand & Co.. William ¢ Fourth Ave... 
New York 10, N. ¥ _ Turpetat 

Dolph Co., C.. 060 Bread, Newark 
= &  Chisslak “Elestrie Lac- 


quer, ” **Synthite.”’ 
du Pont de Nemours & Co., 


Plastics Dept., Room 1835, "et 
Durez Plastics 


65 
Walck Road, North Tonawends, 

General Electric Co., Section IMA. 478, 
Resin and Insulation Materials Div. 
Soanteal .. Dept., Schenectady 5. N. Y 

Curses Sa. P. D., St. Louis, Me. ‘Pedi 


Insulation Manufacturers Cerp., 565 W 
Washington Bivd., Chieage 6. Il. 

Interchemical Corp.. Finishes Div., a 
EM-4, 350 Fifth Ave., New York 1, 


Irvington ba & Insulater Co., Irving- 


Mien coiiale Co., 24, P. Be 
1076, Schenectady 1, N. Y. "ila 


& Chemicals, Tens 


Murray, New York 1 N 


Monsanto Chemical Co.,  Plasties Div., 
Springfield 2, Mass. ‘Thalid.” 

VARNISHES, FINISHING. See Lac 
quer, Enamels and Varnishes. 

VARNISHES, INSULATING. See 
Varnishes, Compounds and Resins 

V-BELTS. See Drives, V-Belt. 

VIBRATOR CONVERTERS 

American Television % , Radic Co., St 


Paul 1, Minn. “ATR.” 
Manery & Co., Ine., P. B., Indianapolis 6, 


VOLTAGE REGULATORS. See Regu 
lators, Voltage; Transformers, Vari- 
able Voltage. 


VOLTMETERS. See Instruments 


VOLUME CONTROLS, RADW. See 
Resistors; Rheostats. 


WASHERS, BEARING. See Bearings 
& Bushings. 


WASHERS, INSULATING. See Speci- 
fic Material. 


| WASHERS, METAL. See Fasteners. 
| WAXES AND COMPOUNDS 


| General Electric 


1 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 58, 30 E. 4nd, 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, suet, m. 

Federal Telephone and Radio C , Dept. 
L-316, 67 Broad, New York “N, i. 

Co., Section RIMA- —_ 

Resin & Insulation ——- 

Chemical Dept., Schenectady 5, 





Div., 
N. Y. 


ELECTRICAL MANUFACTURING 






Mica Insulator Co.. Dept, 34 P. O. Bex 
1076, Schenectady 1, N. ¥. 
Mitehell-Rand a ine., 61 


Insulation 
Dept. EM-3, Npniladelphia 8, 







Murray, New York 7 
Bun Oil Co., 
Pa. 

















WEDGES AND PEGS, ARMATURE 
Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Ill —_ 


Mica Insulator Co., Dept. 24, P. O. 
1076, Schenectady 1, N. Y. 

National Vulcanized Fibre Ce., Wilming- 
ton 99, Del. 
















WELDING EQUIPMENT 
Federal Machine & Welder Co., 346 Dana, 

Warren, Ohio (Resistance) 
Electric » Dept. 392, Cleveland 


Ohio 








Warren, 
(Resistance) 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. (Are). 
are.”’ 





0. Box 
“Filex- 











WHEELS, ALUMINUM, IRON, PLAS- 


TIC, RUBBER. 
Market Forge Cov, 84 Garvey, Everett 
Mass. 





























WHEELS, FAN AND BLOWER 

Janette Mfg. Co. 556 W. Monroe, 
Chicago 6, Ill. 

Torrington Mfg. Co., 62 Frankiin, Torring- 
ton, Conn. ‘‘Alroter.” 


WIRE FORMS 
Accurate Gyeine Bis. Co., 3817 W. Lake, 


hicago 2 
. a. Wallace oo. Associated 


Bespring ‘Gsrp.). Bristel, 
ae ee Oa 188T0 Boren Read, 
. Ohio. 
(Div. Associated 


— Co., William D. 
Clybourn Ave., 


1800 

Chicas 14, TL 
Hubbard. Spring a M. D., 525 Central 
Ave., Pontiae 12, Mich. 
Hunter Pressed Steel Co., Lansdale, Pa. 
Lewis Sects & ofan Co., 2646 North 
Ave., cago 
ont Ce. Div. Associated Spring 


. Corry, 
Reliable Spring iy Wire Form Co., 3167 
Fulton Road, Cleveland 9, Ohio. 
















































WIRE, MAGNET 
Acme Wire Co., 1255 Dixwell Ave., New 

=. 14, ha 
Bevin Mfg. Co., 4638 W. Van Buren, 


Chicago 44, Til. 

ieee — ‘& Copper Co., Ine., Water- 

mv 

Elertrie Auto-Lite So., Port Huron, Mich., 
“‘Formvar,”’ ‘Vega “Chromox 

Essex Wire Corp., Fort Wayne 6, Ind. 
“Extra-Test.” 

General Electric Co., Section ages. 1, 
Apparatus Dept., Schenectady 5, N je 3 
**Formex.”’ 


Hudson Wire Co., Winsted Div., Win- 
sted, Conn 


Rockhestos Products Corp., 835 Nicoll, 
New Haven 4, Conn. 
Bytine’e Sons Co., John A., Trenton 3, 


N. 
Rome Gable Corp., Rome, N. Y. 
WIRE, NICKEL. See Nickel. 


WIRE, RESISTANCE 
Boston Insulated Wire & Cable Ooe., 
Dorchester 25, Mass. so 
Driver-Harris Co., Harrison. N. J, “Ad- 
** “Chromar,”” ‘’Nichrome.” 

Co. ,, Detroit 8 Mich. 


Jolir Mfg. = 
Road, South 



































c. O., 48 
Conn. nomba 


WIRE, SILVER. See Silver; Nickel 
Silver. 

WIRE STRIPPERS. See Strippers, 
Wire. 


WIRE, TUNGSTEN. See Tungsten. 


WIRE AND CABLE, BARE. 
American Brass Co., Waterbury 88, Conn. 


Anaconda. 
— Steel & Wire Co., Cleveland, 


fo. 
Bridgeport Brass Co., Bridgeport 2, Conn. 
Bristol Brass Corp., Bristol, Conn. 
Cornish Wire Co., Inc.. 15 Park Row, 
New York 7, N. Y¥. “‘Corwico.” 
Electric Auto-Lite Co., Port Huron, Mich. 


Flexo Wire Co., 70 W. First, Oswego, 
N. Y, (Flexible Braid) 
General Electric Co., Section a. a, 


Annaratus Dept., Schenectady 5, N. Y. 
Hudson Wire Co., Winsted Div., Winsted, 


Reepuas’s Sens On., John A., Trenton 3. 


ome “Cable Corp., Rome, N. Y. 
Beovill Mfg. Co., ‘Waterbury 91, Conn. 
WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (x) 
American Electrical Heater Co., Detroit 
2. Mich. (B 


Ohio. erbestos, 
**Ampyrol, td “Uss" (ABCT). 
Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. (BT) 


























~ SIMULTANEOUSLY 


Sy 


COMPUTING 


4 Equations* with 
34 Windings 
(*10 Variables in all) 


Unknowns: w,x, y,Z 
Variables: a,b,c,d,0,B 
Constants: Ki, Ke 

























w= (a*+ b*+ 2 absin 6 cos B) % 
x = z*(K,i bd w 2 cos 8 cos B— Kz sin @) 
C(1+Kidw % z) 
y=K.ibdw z sin B 
C(1+K,idw! 2 2) 
z= c+2z'(K, bd w % sin 6 cos B— Kz cos 9) 
a—Kicdw'! 


( maximum error never exceeds 1% ) 






Do you need simultaneous control of single or multiple variables 
or processes that determine the final solution or product quality? 
Fairchild Non-linear Potentiometers—used singly, ganged, con- 
nected electrically, or in combination with Servos—provide imstant 
and continuous solutions to empirical or complex mathematical 
formulas and process controls. All computations can be done elec- 
trically without complex mechanical cams . . . special gears . . . lost 
motion...or non-linear scales. For immediate attention to your 
inquiry address: Dept. C, 88-06 Van Wyck Blvd., Jamaica 1, N. Y. 










CAMERA 
AND INSTRUMENT CORPORATION 







LEAD-ALL PRODUCTS 


NOW AVAILABLE FOR 


Immediate Delivery — 
MOTOR DRIVEN SCREW DRIVERS 





WIRE STRIPPING MACHINES 
i WIRE CUTTING MACHINES 
: SAFE-T SCREW ATTACHMENT 


SEND FOR CATALOG. 
MANUFACTURED BY 


RUMAC MANUFACTURING CO. n° ¥. “cr NY: 


Territories Open for Distributors and Sales Representatives 


A ent Rah A oct nk 





LUGS AND 
CONNECTORS Qa iit 


ONLY SIX SIZES FOR 16 WIRES 
No. 14 to 1,000,000 ¢.m. inclusive 


Every connector can be used over and over again. 
Minimum wiring time . . . lower wiring costs. 


Write for 48-page illustrated catalog 
E ILSCO COPPER TUBE & PRODUCTS, INC. 
F Cincinnati, Ohio 
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GOOD REASONS 
FOR BUYING 


Permanent Magnets 


FROM 


THOMAS « 
SKINNER 


*3%% CHROMIUM 
* 6% CHROMIUM 

* 6% TUNGSTEN 

° 3% COBALT 

° 17% COBALT 

° 37% COBALT 


* ALNICO |! 

¢ ALNICO Il 
¢ ALNICO Ill 
¢ ALNICO IV 
e ALNICO V 
¢ ALNICO VE 


e CUNIFE ¢ ALNICO VI 
e CUNICO e ALNICO Xil 
* COMOL (Remalloy) 


Every one of these permanent magnet materials is 
different. And every one of them is “best” in some 
specific application—because it is the one material 
which will meet all performance requirements at the 
least material and fabrication cost. These are 17 good 
reasons for dealing with Thomas & Skinner—because 
Thomas & Skinner supplies magnets in all these ma- 
terials—cast, formed or sintered. 

The 18th good reason is the simple fact that Thomas 
& Skinner Steel Products Company has the longest 
record of service in the permanent magnet industry— 
46 years. And nowhere is experience of greater valve 
than in the design and 
fabrication of permanent 
magnets. 

Write for the new tech- 
nical bulletin: “Use, Design 
and Fabrication of Per- 
manent Magnets.” Just fill 
out and mail the coupon. 


SSSSSSSe ee eeeeeeeeeeseseseeeeeasane 
Please send new Perma- 
nent Magnet Catalog 


Please have 
sales engineer call 


NAME_ 
COMPANY emraoeang m a 


ai cing tematic diet Raila 


THOMAS & SKINNER 
STEEL PRODUCTS COMPANY 


1114 EAST 23rd STREET, INDIANAPOLIS, INDIANA 














There is almost limitless use for Mall Remote Control Flexible 
Shafting in starting, stopping, indicating and regulating 
distant motions. Valves and skylights can be opened and 
closed . . . temperatures of buildings, furnaces and ovens 
regulated . . . machine speeds indicated on tachometers .. . 
vehicle speeds inricated on speedometers . . . flood lights 
turned to desired position . .. hands set on clocks and many 





other applications where positive control of clockwise and | 
counter-clockwise motion is desired. Mall Remote Control | 


Flexible Shafting can be furnished to your specifications— 
in any length or type with Metallic or Elastic Plastic covered 
housings and almost any combination of ends which may be 


splined, square, flat or threaded and made of any desired | 


material. 


Over 25 vears of designing, engineering and precision 
manufacturing experience assures correctness of design 
and high reliability. Write at once, giving full details of 
your remote control problem. Our Engineering Staff is 
at your disposal. 


FLEXIBLE SHAFT DIVISION 
MALL TOOL COMPANY 
7827 South Chicago Ave., Chicago 19, Ill. 


See Our Advertisement in The Saturday Evening Post — 


May 10th issue 
® 


(Aloe PORTABLE 


“| POWER TOOLS 
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N. “*Corwico’’ 
— Auto-Lite Co., Port Huron, Mich 
(AB 
Essex Wire Corp., Fort Wayne 6. 
Ind. (BT) 

Federal Teiephone and Radie Corp., Dept. 
L-316, 67 Broad, New York 4, N. Y 
“Intelin” (TX) 
General Electric Co., 
Appliance and 
Bridgeport 2, 


Section All-422, 

Merchandise Dept., 

Conn. “*Flamenol,”’ 

**Formex,”’ “Glyptal,”’ “*Versatol”’ 
(ABCX) 


Lewis Engineering Co., Naugatuck, Conn. 
(A 


Paraaite Wire and Cable Dit. Essex Wire 
a , Port Wayne lad. ““Dread- 


(BT) 

Plasto. ‘Wire & Cable Corp., 405 E. Main. 
Jewett City, Conn (T) “Plasticon.”’ 
nots Wire Co,, 2800 B. 55th. Cleveland. 

0. 
Rhode Island ~~, Wire Ce., _ ™, 
50 Burnham Cransten, 1 
**Besto- Wire” ay” 


ZINC 


Rockbestos Products Corp., 835 Nicoll. 
New Haven 4, Conn. *“Pisewall’’ (ABCT) 
Roebling’s Sons Co., John A., Trenten 2. 


, Rome able Corp., Bam Rome, N. Y. (BT) 


, Pawtucket, R. 1 


eugene Electrical Insulation Co., Dept 
E, 199 Washingten, Besten 1, 


(TX) 
Btates Rubber Ce., 1380 Avenue of 
= Americas, New York 20, N. Y 
Laytex” (BT) 


WIRING HARNESSES. See Oord Sets 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw & Wrench Kits. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


Federated Metals Div. American 
- Refining Co., 120 Broadway, 


New Jersey Zinc » 
York 7, N. Y. 


ing 
, = 


166 Front, New 
head.” 


LIVE WIRE SALES AGENCY 


Available to represent you. 


Manufacturers’ representative with an alert, responsive 
and responsible sales and engineering organization can 
take on a few more top-notch electrical products in the 
Indiana-Illinois territory. Headquarters in Chicago... 


wide acquaintance with Electrical jobbers and department 


stores on present lines . . . 
for you in this field. 


able to do an outstanding job 


Your reply will be treated in confidence, and answered 


promptly. If you need sales, answer this. 


duce. 


We can pro- 


Address Box M-93, Electrical Manufacturing 








QUALITY and PRODUCTION 


UN 


@ Television 

@ Radio 

@ Photo Hash Control 

@ Instrument 

@ Electronic and Indus. 
trial Applications 

@ Electrical Coil Windings 











TTT TT 


CALEDONIA, N. Y. 





ELECTRICAL MANUFACTURING 


Mass. « 





x 
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Attention: Manufacturers of 





; Small Appliances— 

; Do you have immediate need for 
\e - ASBESTOS OR GLASS 

E INSULATED LEADWIRE? 


» HEATING ELEMENTS? 
- HEATING UNITS? 


Write us regarding your requirements. We are expe- 
rienced manufacturers of these items and solicit your 
inquiries. 


THE LEWIS ENGINEERING CO. 


WIRE DIVISION 
NAUGATUCK, CONNECTICUT 








Seeking New Sources of Supply? 





286-316) to locate the names and addresses of the 
manufacturers that may be able to supply you with 











@ Use the handy “GUIDE TO BUYING” (pages 


the particular item you need, be it a material, 
metal, electrical or mechanical part, equipment, or | 





fMish. Brought up to date each month, this refer- 
ence facility covers all products and services of 
ELECTRICAL MANUFACTURING advertisers 
which are applicable to the engineering, design and 
development of your electrically operated ma- 
chinery, appliances or equipment. 















OM - BUILT 


D.C. or UNIVERSAL 
MOTORS 


Sleeve or Ball-Bearing 












Special voltages from 6 to 32 
Compound, Shunt or Series 
Now being made in 1%, %, %, Yo HP. 
MADE TO YOUR REQUIREMENTS @ PROMPT DELIVERIES 


LEJAY MANUFACTURING CO. 
2900 SOUTH EMERSON AVE., MINNEAPOLIS 8, MINN. 
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2 BAKING SCHEDULES 





WITH 
Aeme 
VARNISH 


3 


HOURS 


This is a true comparison of the average baking 
times of ordinary insulating varnishes and Acme’s 
own factory-developed varnishes for small motor 
armatures, field coils, etc. In some applications, 
with infra-red baking, complete varnish curing oc- 
curs in a few minutes! Manufacturers of motors 
and scores of other wound units can materially 
step up production (and profit) by changing to 


Acme’s Own 


INSULATING VARNISHES 


SYNTHETIC THERMOSETTING 


Outstanding advantages: very flexible baking schedules 
—low viscosity and high solids content—low drip co- 
efficient, thorough impregnation with material reduc- 
tion of “voids,” and rapid, deep-drying. High dielectric 
(over 1800 v. per mil)—excellent chemical and insula- 
tion resistance—unusual bonding strength. 


COIL MOLDING COMPOUNDS 


War-tested, thermosetting, organic resin compounds 
which are practically 100% solids and not thermoplastic. 
The real remedy for “voids,” heat, moisture and 


OXIDIZING BAKING VARNISHES 


Another Acme specialty. Available in clear or black. 
Make flexible, moisture-resistant, outside films of 
fine insulating quality under elevated temperatures. A 
permanent impregnant for shallow-wound coils. A good 
outside dip for field and controller coils, transformer 
windings, etc. 


Send for the New Acme Catalog 


Aeme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 
VARNISHED INSULATIONS - MAGNET WIRE - COILS 
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Holo-Krome Fibro Forged Socket Screws are made by an 
exclusive Holo-Krome patented method whereby the Head 
and Body, in fact, all portions of the screw (threads ex- 
cepted) are Completely Cold Forged. Fibro Forged Screws 
inherently have the completely continuous fibrous structure 
that results in increased strength. Specify ‘“Holo-Krome” 
for Guaranteed Unfailing Performance. 


THE HOLO-KROME SCREW CORP. 
HARTFORD 10, CONN., U. S. A. 


HOLO-KROME 
trot SOCKET SCREWS 











The unretouched etched cutaway 
view of 2 Holo-Krome Socket Head 
Cap Screw . . . Notice the CON- 
TINUOUS FIBRES. 





ELECTRICAL MANUFACTURING 





ELECTRICAL MANUFACTURING 


Accurate Insulated Wire Cees» The 
Acme Electric Corp. ... 
Acme Scientific Co. .. 
Acme Wire Co. : 
Adams & Westlake Co., The ... 
Aircraft-Marine Products, Inc. 
Aircraft Screw Products Co., Inc. 

Air Express, Div. ey Express, Inc.. 


Allen-Bradley Co. ... 41, 42 


Allen Mfg. Co. .. 
Alliance Mfg. Co. ‘ 
Allied Control Valve Div. — The Skinner 
Chuck Co. .. 
Allied Electric Products, Inc. ...... 
Allmetal Screw Products Co., Inc. .. 
Aluminum Co. of America aa 
Aluminum Research Institute . 
American Brass Co., The .. 
American Cyanamid Co. 
American Electrical Heater Co. 
American Gas Accumulator Co. 
American Insulator Corp. ..... 
American Lava Corp. 
American Machine and Metals, Inc.— 
United States Gauge -” ; ; 
American Screw Co. ‘ seie ee 
American Steel & Wire Co. a4 
American Television & Radio Co. 
Amperite Co. ... 

Anaconda Copper Mining ‘Co. da 
Ansonia Electrical Div., The, Noma Elec- 
tric Corp. : 
Arkwright Finishing Co. 

Armstrong Cork Co. 
Arrow-Hart & Hegeman Electric Co. -» The 
Atlantic Plastics, Inc. . 
Automatic Electric Mfg. ‘Co. 
Automatic Switch Co: 


Baer Co., N. 8. 

Bakelite Corp. ... 

Baker & Company, Inc. 

Baldor Electric Co. .. 

Barber-Colman Co. ae 

Barry Co., Inc., L. N. 

Becker Bros. Carbon Co. 

Belden Mfg. Co. 

Bentley-Harris Mfg. Co. ... 

Biwax Corp. ... é wa 

Bodine Electric Co. 

Boston Insulated Wire & Cable Co. 

Brand & Co., William \ 

Bridgeport Brass Co. 

Bristol Brass Corp., The 

Bristol Co., The .. va 

Brown-Brockmeyer Co., The j 

Brown Instrument Co. . The, Div. 
neapolis-Heneywell Regulator Co. 

Buffalo Bolt Co. .. 

Bunting Brass & Bronze Co., The 

Burke Electric Co. 

Burlington Instrument “Co. as 

Burndy Engineering Co., Inc. 

Burnley Battery & Mfg. Co. 


Min- 


Callite Tungsten Corp. .. 

Cambridge Thermionic Corp. e 

Cam-Stat Inc., Div. Paul oars Co. 

Capacitron Co., The 

Carnegie-Illinois Steel peraed 

Central Screw Co. : 

Century Electric Co. .. 

Cerro De “~~ Copper Corp. 

Chace Co., W. M. 

Chase Brass & Copper Co. 

Chicago Molded Products ae 

Chicago Transformer 

Chrysler Corp. .. 

Clare & Co., C. P. 

Clarostat Mfg. Co., Inc. 

Cleveland Plain Dealer 

Clifford Mfg. Co. 

Cold Metal Products Co., The ... 

Collyer Insulated Wire Co. . 

Colonial Insulator Co., The 

Columbia Steel Ce. ; 

Commercial Plastics Co. 

Consolidated Sewing Machine & Supply 
Co., Ine. 

Continental-Diamond Fibre Co. 

Continental Screw Co. . 115, 

Corbin Screw Div. of American Hardware 


Corp 
Cornell-Dublier ‘Electric Corp. 
Cornish Wire Co., Inc. 
Cuyahoga Spring Co. 


Davis & Co., Dean W. 

Dayton Rubber Mfg. Co 

Dial Light Co. of America, Inc., The. 
Dinion Coil Co., Inc. ; 
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Dolph Co., John C. 

Dongan Electric Mfg. Co. 
Drake Manufacturing Co. 
Driver-Harris Co. . ; 
Driv-Lok Pin Co. . 

Du Pont de eee & Co., E. 1. 
Durakool, 

Durez Plastics & een Inc. 
Dykem Co., The ... 


Eastern Air Devices, Inc. 

Elastic Stop Nut Corp. of America 
Electric Auto-Lite Co., The 
Electric Motor Corp. ... 
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UNUSUAL METHOD OF FLANGE FORMATION 


Step 1. Step 2. 


Discs are cut from brass squares, and holes A slot is machined in the edge of the disc. 
punched for the fittings. Cutting tool is so designed that it deforms the 
metal on one side of the slot. 


Step 4. 


Step 3. The flange is machined down to the proper 


‘ height, which automatically removes the slight 
The deformed edge is rolled up to an angle : 
of 90° with the disc. puckers that appeared on the edge during 


the previous operation. Top is subsequently 
polished and nickel plated. 


..-A CASE HISTORY BY REVERE 


HIS interesting method of producing an integral flange 
was originated by the Empire Milking Machine Co., West 
Chester, Pa. The part is a top for its milking machine pail... 
Revere takes pride in its collaboration on the project. The 
combination of cutting and deformation required special 
qualities in the metal; Revere recommended Cartridge Brass, 
Alloy No. 161, and specified the temper. The proper tool 
angles were worked out with the customer, and the third COPPER AND BRASS INCORPORATED 
operation was changed from spinning to rolling. Thus rejects Founded by Paul Revere in 1801 
were Feduced to practically zero, and manufacturing time and 230 Park Avenue, New York 17, New York 
costs were lessened...If you have a problem in metal ace edad ya a nee 
selection and fabrication, Revere will gladly place it in the ee ee oe ae 


hands of its Technical Advisory Service. Sales Offices in Principal Cities, Distributors Everywhere 





